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A SERIOUS WATER FAMINE, which extended so far 
that for nearly 24 hours the City of Brooklyn was 
without any water pressure in most of its mains, 
occurred on Monday last, caused by a break in the 
old main conduit just beyond the pumping station. 
The causes and circumstances of the accident, which 
was one ef some significance for water-works engi- 
neers, are detailed in another column. The fear of 
a possible water famine in New York, on the other 
hand, has been dispelled by the recent rains, hav- 
ing had no other than the good effect of causing the 
immediate construction of the new Cornell dam to 
be definitely determined on. 





A NEW EXPLOSIVE of great power, called ‘‘ Ameri. 
canite,” a liquid compound whose principal ingre- 
dient is nitro-glycerine, the other ingredients being 
still a secret, has been officially tested by the Ord- 
nance Bureau of both the War and Navy Depart- 
ments, Their reports have not been made public, 
but the results are said to have been favorable. The 
two advantages claimed, obviously great ones, are 
that it “ is insensitive to shock and can be exploded 
at will.” The inventors assert that the explosive 
can always be used without danger. It has with- 
stood a blow of 27,000 ft. lbs., it is said; if set on fire it 
burns like a candle, and it is not affected by friction. 
Maj. Gen. O. O. Howanp is reported to have recom- 
mended the adoption of it by the government, 
adding the following comment : 

The advantage of being able to use an explosive of a 
force equal to nitro-glycerine, with safety, fired from any 
gun now in existence and with terrific effect at extreme 
range, is evident. With such » powerful agent the prob- 
lem of coast defense is resolved almost to one of range, 
and our great seaboard cities can be made comparatively 
safe without excessive expenditure. 

Should this new explosive finally prove to have the 
remarkable quafities attributed, without any dis- 
advantages as yet undiscovered, it will, of course, 
be a notable step in advance, but for the present it 
will naturally be received with some skepticism. 


THE BRIDGES OF ENGLISH RAILWAYS have been 
specially mentioned in the reports of several of the 
companies since the failure of a cast iron bridge on 
the London, Brighton & South Coast Ry. in May 
last, and the subsequent inquiry by the Board of 
Trade. The Midland Ry. has 992 wrought iron 





bridges, 181 cast-iron (of which 11 were arched), and 
92 timber bridges. It is intended to expend $425,000 
in proceeding with the work of renewing these 181 
bridges. The Northeastern Ry. has replaced numbers 
of its cast iron bridges during the last 10 or 12 years, 
so that no great expenditure will be required to com- 
plete the work. The Great Northern Ry. bas for 
some years been substituting wrought iron and steel 
for the original cast-iron and timber structures, and 
has already spent $500,000 on the work. The London 
& Southwestern Ry. has still a large number of cast 
iron bridges, but they are gradually being replaced 
with wrought iron structures as being more reliable. 
The Great Western Ry. has comparatively few cast 
iron bridges, and they are gradually being replaced. 
The London, Brighton & South Coast Ry. Co. is 
repairing many of its bridges, especially near Lon- 
don. The Great Eastern Ry. is gradually replacing 
its cast-iron bridges. 


THE AREA AND POPULATION OF THE WORLD, ac- 
cording to the standard Bevolkerung der Erde, the 
publication of which has just been resumed by the 
geographical establishment of the Perthes, of Gotha, 
is as follows: 





Tol 
Square Popula- sq. 
miles. tion. unite 
SP Ee ere 3,756, 357,319,000 94 
BM Gti thetiectensapascsscs 17,530,686 825,954,000 47 
RIND CR ckteass de pesesvcnacs 11,277,264 163,953,000 14 
N. and 8. America (4).... .... 14,801,402 =: 121,713,000 s 
TS ee ee 2,991,442 3,230,000 1 
Oceanic Islands............... 733,120 7,420,000 10 
i eee 1,730,810 80,400 ; 
Total.......... ....0.00+++++ 52,821,684 1,479,729,400 


(1) Without Iceland, Nova Zembia. Atlantic Islands, 
&c.; (2) without Arctic Islands; (3) without Madagascar, 
Sens without Arctic regions; (5) the Continent and Tas- 
mania. ‘ 


Among European countries Belgium still exceeds 
all others in density of population, the proportion 
being 530 per sq. mile. Holland has 365, the United 
Kingdom 312, and England alone nearly 480 per sq. 
mile. The total population for China proper is esti- 
mated at only 350,000,000 in round numbers. The 
total population of the Chinese Empire is given as 
361,500,000, living on an area of 4,674,420 sq. miles. 


THE MOST SERIOUS RAILWAY ACCIDENT of the 
week was a head collision between two passenger 
trains on the Philadelphia & Erie near Aughan- 
baugh, 20 miles west of Williamsport, Pa., on Nov. 
18. One passenger and one brakeman were killed, 
and about 15 persons were shaken and bruised. 
Two Buffalo, Rochester & Pittsburg cars were de- 
railed in the yard at Perry, the terminus of the 
Silver Lake branch, on the same date. They rolled 
down a steep embankment and immediately took 
fire, but the flames were put out by the village fire 
department. One passenger was killed. 


A NATIONAL PARK IN NEW MEXICco is contem- 
plated by the Interior Department, and the land at 
the headwaters of the Pecos River is recommended. 
This is a region of about 475 sq. miles in area lying 
in San Miguel, Mora and Santa Fe counties. It is 
mountainous, well wooded and practically of no 
value for settlement; but the destruction of timber 
in this region would seriously interfere with the 
future water supply from this territory, now so 
essential for irrigation purposes in the rich valleys 
below. A similar reservation for the preservation of 
the watersupply is proposed for the White River 
plateau. 


ELECTRIC UNDERGROUND RAILWAYS are being dis- 
cussed in Berlin, which city already has one of the 
most complete overhead systems in existence. The 
project now before the German government is a 
north and south, an east and west, and a circular 
suburban line. Each underground system would be 
on a different level, with the first built 294¢ ft. under 
the street surface, and crossing under the River 
Spree at a depth of 36 ft. Iron tubes covered with 
cement are proposed, at an estimated cost of about 
$3,000,000 per mile. The motor is to be electric, with 
a train of three cars, each having a capacity of 40 
passengers. The speed proposed is 9%¢ miles per 
hour. 


By THE LAST ENGLISH BRAKE REPORT (to June 30, 
1891) 86% of the passenger engines and 86% of the 
cars are equipped with automatic train brakes com- 
plying with all the Board of Trade requirements, 
against 83% and 81% last year and 75% and 72% the 
year before. The Westinghouse and automatic va- 


cuum still both increase, but the vacuum is rather 
increasing its tead on the Westinghouse, having now 
31,519 cars against 17,158 Westinghouse, against 
23,339 and 15,553 respectively two years ago. The 
greater cheapness of the vacuum is too greata temp 
tation for the English railways, it appears, since few 
attempt to deny that the Westinghouse is the most 
efficient brake. 

The various chain brakes and non automatic air 
and vacuum brakes, of which there are five still in 
considerable use, are now found on only 11°. of the 
engines and 10 and 15°. a 
year ago and 20°. two vears ago. Only 3 
gines and 4% of the cars are now without any apology 
for a train brake, against 5 


of the cars, against 13 
of the en 


and 8 two years ago, 


AN ARTESIAN WELL, at Huron, North Dakota, is 
credited with a flow of 8,000 to 10,000 galls. per min 
ute, a pressure at opening of “‘more than 200 Ibs. per 
square inch,” and it throws the water 100 ft. above 
the surface. 


THE MEKARSKI AMERICAN COMPRESSED AIR 
Moror Co, was incorporated at Albany, N. Y., on 
Nov. 23, with $1,000,000 capital. The purpose of the 
company is to apply the Mekarski principle of 
compressed air as a motor for street cars, and for 
other engines. Among the directors are Messrs. A. 
C. Rand, J. F. Lewis and C. B. Johnson, of New 
York. 


THe New York & NEw JERSEY TERMINAL Co. 
was organized in February last to construct a sys" 
tem of railway tunnels from Fourteenth St. and 
East River, under the city and the Hudson River to 
Castle Point, Hoboken, and thence toa point on or 
near the surface at the Hackensack River and to a 
connection with the Delaware, Lackawanna & West 
ern R. R. and the Pennsylvania R. R. As projected 
the road would be nine miles long, and the tunnels 
would have a capacity for four tracks for much of the 
way. The company has applied to the Commissioners 
of the Land Office at Albany fora grant of land under 
and across the river; but the Corporation Counsel of 
New York City has been directel to oppose this 
grant because, in 1871, the State conveyed to the 
city all rights to the territory running 1,000 ft. west 
from Thirteenth Avenue, and the claim is made that 
the company must apply to the Sinking Fund Com- 
mission of this city for the privilege of tunneling 
under this territory. This will probably be dene. 
Gen. Roy STonE is the Chief Engineer of the Ter 
minal Co. 

THE BARRE SLIDING RAILWAY Co., bas been or 
ganized in Chicago to practically test the working 
of the chemin de fer glissant, exhibited at the Paris 
Exposition of 1889 and fully described in this jour- 
nal at the time. The system is the invention of C. 
A. A. BARRE, of Paris, and the American company 
has the right to build a short line in Chicago with 
the privilege of extending it to any city within a ra- 
dius of 500 miles. Newspaper rumor credits the com- 
pany with the ambitious intent to build to Milwau- 
kee ; but as the rumor is coupled with so many mis- 
statements as to these of the system abroad tat 
it must be taken with ‘“‘a big pinch of salt.” 


THE BLACKWALL TUNNEL, under the Thames, at 
London, England, bas been tendered for by S. Pear- 
son & Son, for the sum of $4,355,000. This same firm 
is now engaged in building the Hudson River tun- 
nel. The London County Council recommend the 
acceptance of the bid. If built the length would be 
4,465 ft. long, exclusive of end cuttings necessary 
to connect with the street level. The distance be 
tween the two shores is 1,205 ft., and the roadway 
under the river would be 73 ft. below high water 
mark. The tunnel would be circular, 24 ft. 3 in. in 
clear diameter, with a 16-ft. carriage and two #1t. 
footways ata point 17ft. 74¢ ins. below the crown 
of the tunnel. The Engineer, of London, in com- 
menting on this plan, objects to the narrowness of 
the roadways and foot-ways, and thinks the 
problem of communication would be better solved 
at that point by a bridge. It says that a bridge of 
1,150 ft. span and 90 ft. above high water, and 60 
ft. wide, could be reached by lifts on both sides 
with platforms 100 ft. long by 530 to 70 ft. wide. It 
estimates the cost of such a bridge at less than 
$2,000,000, thus leaving an ampie sum to provide for 
the cost of maintenance and operation. 
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The Crosby Wrought-Iron Tubular Derrick. 


The advantages of a well-arranged derrick plant 
in the erection of large buiidings are evident to 
builders, and we illustrate in this issue the detail of 
anew type of wrought-iron tubular derrick, made 
by the American Manufactnrine Co, of St. Pan), 


Erection of a Building by Wrought-lron Tubular Derricks ; 


Minn. The general view taken from a photograph 
shows this plant as used in the construction of the 
Central Presbyterian Church, in Denver, Colo., by 
Greenlee & Sons, contractors for the masonry. 

This plant consists of four distinct derricks, cover- 
ing all parts of the work. The masts are 55 ft. 
high set up on 42 ft. towers, their tops being thus 97 
ft. above the street level. The booms are 50 ft. long, 
with an extension of 16 ft. on one of these booms for 


Cast Iron Cross-Tree 


a special reach. Both masts and booms are made 
of wrought-iron and trussed as shown in the de- 
tailed drawings. As illustrated in the general 
view, a ladder is fitted to each mast by simply 
clamping flat iron steps to any twoof the mast truss 
rods, 

By placing the boom-sheave at the very ex- 
tremity of that member the total of the reach of 
the boom is secured. The mas 
and the boom are stiffened by cast ss 
iron “‘cross trees” (shown jn de- 
tail), of which three of different 
dimensions are used on the mast 
and one on the boom. The sys- 
tem of guying employed is suffi- 
ciently well illustrated in the 
general view of the Denver plant. These der- 
ricks are easily erected, and are very portable; a 
complete derrick, including the falls, can be carried 


on an ordinary drayman’s truck, as the longest 
single piece, when the derrick is “knocked down,” 
only measures 24 ft. in length. They can thus be 
shipped in an ordinary box or flat car for railway 
transportation. 


The arrangement of the falls can be modified to 


snift varvine ennditiones ef eerviee, In the ent civon 


The American Manufacturing Co. 


the hoisting line passes from the engine drum 
through the step-sheave, then over the lower boom 
sheave to the top of the boom and to the lifting fall, 


corn 


Noa 
Elevation of Derrick and Guy-Post 
as shown. In this case the boom is hoisted or 


lowered by a fall connecting the top of the mast with 
the guy-post, and leading to the boom-drum, as 


-in American rolling mill practice, 


shown at the base of the cut. By another arrange. 
ment, not here given, all lifting of load and adjust. 
ment of boom is done directly from the base of the 
derrick. In this case double blocks at the base and 
top of the mast lead the boom and hoisting ropes to 
the latter point. From the top of the mast one rope 
leads to the single block at the head of the boom and 
connects with the load lifting fall, and the other 
leads to the smaller boom-sheave cornecting by a 
strap with axis of the larger sheave, as shown on the 
eut. 

One of the detail cuts given shows the patented 
wire rope hoisting block, with swivel hook and 
bronze bearings, one of the most important features 
of this derrick. In it the axle is cast with the sheave 
and forms a part of it, the end bearings being made 
of bronze. The purpose of this device is to obviate 
the too common complaint of the wearing of sheaves 
when these are run on loose axles. 

The general advantages claimed for these derricks 
are their moderate cost, light weight, portability 
and compactness, ease of erection, and their gener. 
ally neat appearance as compared with the older and 
clumsy wooden type of derrick. They are especially 
commended for use in the yards of foundries, bridge 
works, railway repair shops, &c. Any fuller infor- 
mation will besupplied by their makers. The Ameri- 
can Mfg. Co., of St. Paul, Minn., builders of all kinds 
of contracting machinery. 


The Evolution of American Rolling Mills. 


The annual address of President Roprrr W. HuN1 
ot the American Society of Mechanical Engineers, 
was mainly devoted to a résumé of the advances 
with which sub 
ject Mr. Hun is especially familiar. The historical 
sketch is so interesting, complete and instructive 
shat we feel bound to give the paper nearly in full. 
After some general remarks in regard to the status 
and prosperity of the society, Mr. Hunt proceeded 
with his main subject as follows : 


As most of you know, iron rails were rolled from a_ pile 
composed of a number of bars of wrought iron placed one 
upon the other, brought to a welding heat in a furnace, 
and then passed between the grooves of rolls, which 
welded them together, and gradually elongated and 
formed the mass into a finished rail. In the early days 
railway engineers were not only satisfied to accept these 
rails cut in much shorter lengths than now prevails, but 
in fact, up to about 1859, would not receive them over 21 
ft. long. The firat rails 20ft.in length were rolled by 
the Cambria Iron Co. in 1855, but there being no sale for 
them, the rails were placed in the mill yard tracks. The 
first 30-ft. rails rolled to fill an order were made by the 
Montour Co.in January, 1859, for the Sunbury & Erie 
Railway Co." 

THE RARLIEST RAIL MILLS. 

The first American rail mill built to produce other than 
strap iron rails was the Mount Savage Works, situated in 
Allegany Co., Md., erected in 1843. Rolling began in 
1844. In honor of their first rail, which was of the’ U- 
pattern, the Franklin Institute awarded a silver medal in 
October, 1844. The rail weighed 42 Ibs. per yd. Next 
came the Montour Works at Danville, Pa., in October, 
1845; in that mill was produced the first ‘* T’’ rail made in 
America. In May, 1846, the Soston Iron Works, of 
Boston, Mass,, bey'an rolling rails. June 19, 1846, Cooper 
& Hewitt rolled their first  T”’ rail in their Trenton, N. 
J., mill. In September, 1846, the New England Iron Co.. 
of Providence, R. I., started rail making. In 
November of the same year the Phoenix Tron Co., 
of Phoenixville, Pa., ro'led rails. In the fall of 1846 rails 
were made at Brady’s Bend, Pa., by the Great Western 
Iron Co. in works built expressly for their manufacture. 
These works were very extensive, taking the ore and coa! 
from adjacent property owned by the company, and by 
means of their own blast furnaces, &c., producing the 
finished product. About the same time the Lackawanna 
Iron & Coal Co., of Scranton, Pa., went into operation. 
producing rails from their own raw materials. 

Other mills were built, or remodeled, to roll rails, until 
in 1850 there were some 15 rail mills in the country; but 
the commercial conditions were such that the spring of 
that year saw but two of them in operation. 

I have named these early rail mills as matter of history. 
Some of them are now makers of steel rails in new plants: 
others are producers of other finished forms of iron and 
steel; while still others have gone out of existence. In 
some cases scarcely a vestige remains of a one time great 
establishment. The mines are abandoned, the blast fur- 
naces have but a few stones to mark their sites, and the 
rolling mills are so completely wiped out that nota trace 
of them remains. The once populous village of busy 

cael a 


aml ee a one in “Iron in all Ages.” 


ales indented to mak 's work for most of the fol 
lowing dates in ate 83 nto the earlier rail mills. 
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workers is now monumented by crumbling ruins of the ir 
homes. Rut notsothe industry. The United States to- 
day leads the world in her rail production. 

THE FIRST THREE-HIGH RAIL MILL. 

Our subject leads to the history of one of the survivors. 
The Cambria fron Works were built in Johnstown, Pa., 
in 1853, that location being selected because of an abun- 
dant iron ore and coal supply, these two minerals being 
deposited in the same hills, and within a few yaru’s of the 
selected blast furnace and rolling mill sites. The works 
were designed to produce iron ra Is alone. This particular 
locality had been somewhat exploited since 1809, with 
more failures than successes. 

The iron ore which had been used by the earlier estab 
lishments, and which led to the building of the Cambria 
Jron Works, was the outcropping of a silicious carbonate. 
The operations of the smaller plants had been more or less 
satisfactory; but the consumption of the greater work- 
soon exhausted the outcrop, and compelled the use of the 
leaner ore, which produced iron of an inferior quality. 
When paddled it was both red and cold short. While the 
herdness incident to the latter gave good wearing rail- 
heads, the red-shortness rendered it difficult to obtain fir.- 
ished rails of which the flanges were not so badly crack 4 
tBatthey had to be thrown onthe scrap heap. This hap- 
pened even after passing through the elaborate system of 
patching and puttying up cracks which then prevailed, 
ig the entire absence of inspection bureaus. 

Up to July, 1857, all rails at Cambria and other mills 
were rolled on non-reversing 2-high trains or rolls. That 
is, there were but two rolls in a set, and as. they were 
driven constantly in one direction, the metal winch wa. 
being drawn into shape by their grooves could not be 
relied exceptin that direction. After each passage bet we ci 
the rolls, the pile, or bar, had to be passed back over the 
top roll; its revolution assisting in this. Of course quite 
agsmuch time was consumed in this passing back as in 
the opposite rolling, or reductions. Not only was time 
consumed, and the amount of production limited, but t! ¢ 
metal under treatment lost heat, and thus augmented the 
difficulties in obtaining satisfactory welds of the sever:! 
slabs of iron composing the rail piles, and freedom froi: 
‘ped short” cracks in the finished rail. 

The difficulties at Cambria continued to increase, and. 
with no other available ore supply, were at last so serious 
that the prospects of the company were gloomy indeed. 
But as has sooften and so fortunately happened, the c i(- 
fietilties and seeming hopelessness of the situation forced 
a solution of the particular case; and more than that, ied 
to an invention which was destined to revolutionize the 
rail industry of the country . 

Our esteemed fellow member, Joun FRirz, was then 
the Chief Engineer of the Cambria Co. His keen 
mechanical perception and good judgment saw the solu 
tion of the problem. It was to s.ve the time and heat 
lost in passing the bar back in idleness over the top roll; 
this could be done by adding another, or third roll, and so 
making that which had been the top a middle one. This 
top roll revolving in the opposite direction to the middle 
one permitted grooves to be added, in which the metal 
could be reduced as it was brought back to the front of 
the train of rolls. To accomplish this successfully, he in- 
vented the Fritz “yielding hanging guides and driven 
feed rollers.” 

Thissolution seems now suchasimpleene! But we 
must remember that at the time of its conception roll ng 
mills were considered old institutions, and their design 
ers and managers thought themselves, and were thoucht 
by others, to be very smart men. Moreover, there were 
difficulties in the construction and operation of this pro- 
posed mili which would appear only to those possessed cf 
some practical knowledge. I:rdeed, someof those high 
in the councils bf the Cambria Co, entered solemn and 
official protests against that crazy man, FRiTz, being per- 
mitted to waste the company’s money. I's affairs were 
badly off enough as it was without adding this foolishness. 
In addition, some of Mr. Frivz’s brother engineers and 
intimate friends compelled themselves, as a matter of 
fraternal duty, to labor with him against his folly, and 
thus prevent his scattering to the winds his most exce!- 
lent and bard earned reputation. 

In spite of all, he had the courage of his convictions, 
and the new mill was built. Let me tell of its start in his 
own words: “ The 3-high mill was started om Wednesday, 
July 29, 1857. We charged and heated 6 rail piles. We 
rolled 3 of them, making perfert rails, when the eccentric 
of the rail mill engine became hot, and bent therod badly. 
Having tried the mill. and all gone perfectly, we stopped. 
resuming work on Friday morning, and continuing regu- 
larly until the usual quitting time op Saturday afternoon. 

Mr. ALEXANDER HaMILTON, then and now, the Superin- 
tendentof the mill, and I left the works about 5:30 P, M-, 
congratulating ourselves that our troubles, so far as the 
rail mill was concerned, were practically ended. About 
7 P. M. I heard the mill whistle blow for fire, and at once 
started for the works to find the mill in flames from cne 
end to the other. In less thanan hour's time the whole 
structure was. consumed. I will leave you to imagine 
how I felt while seeing in one short hour our best efforts, 
and the labor of a whole year destroyed. But we went at 
it again, and in about one. month's time were again mak 


ing rails. As almostevery person who was suppcsed to 
kvow anything about rolling mills had predicted a tail 
ure, tne story got out that we had tried the mill, and 
tinding it a failure , had burned the whole thing down to 
hide the blunder!” 

I doubt ifever during Mr. FRiTz’'s subsequent eventful 
life he has had to carry quite as heavy a mental! load 
Since then mighty works have grown frcm his designs, 
and under his charge. Mhllions of dollars have been in- 
vested on his judgment. The monster steam hammer of 
the world is his creation; but I suspect that while waiting 
for the shock of its first 125-ton blow, his anxiety was but 
as that of achild compared totbat felt while the first rail 

pile was passing between the rolls of his 1857 mill. 

In designing and perfecting this mill Mr. Fritz was 
assisted by hia brotber GEORGE, who upon JOHN’s resig- 
nation from the Cambria Co. in 1860 to organize the Beth- 
lehem Iron Co. and desi gn and build its works at Bethle- 
hem, Pa., succeeded to his position as chief engineer of 
the Cambria Co. 

The Fritz mill was rapidly adopted by the rail mills of 
the country. Mr. Fritz had protected himself by pat- 
cents, which were soon acquired by a combination repre 
senting the larger rail mill organizations, under the title 
of John M. Kennedy & Co., of Philadelphia. In 1864 and 
1866 I made in their interest a tour of inspection of all the 
rail mills of the United States, and found the Fritz mili 
in universal use. Some had not secured proper licenses, 
but | believe all ultimately settled. 


IMPROVEMENTS IN BLOOMING MILLS FOR STEEL INGOs. 


rhe iron rail industry of America grew rapidly, but as 
the traffic, weight of equipment and speed of trains of the 
ra‘lroads increased, the demand for more enduring rails 
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View 


‘Bronze Bearing” Block for Wrought-lron Tubular 
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became imperative. This resulted, after a long and busy 
period of experiments, in the invention and adoption of 
Bessemer steel rails. 

I have already placed upon record (lecture before the 
Franklin Institute, Philadelobia, Jan. 21, 1889) that the 
first commercial rolling of steel rails was at the Cam 
bria works in August, 1867, on an order from the Pennsy!. 
vania Railroad Co. from steel made by the P: nnsylvania 
Steel Co. at their Steelton plant. These rails were rol'ed 
ona 3-high 21-in. train, on which the heavier sections of iron 
rails had been rolled. At first the steel ingots were drawn 
info blooms under steam hammers. Mr Gro of Fritz 
concluded, as stated by me in the“ History of the Besse mer 
Manufacture in Americu,”* that this was not the proper 
manner of treating the material. He had blooming roils 
prepared, and placed in one set of the 21-in. rail train bous- 
ings. A. L. HoLtLey wasthen.in charge of the Pennsylvania 
Steel Works, and sustaining Mr. Frirz in bis experiments, 
had ingots 814 in. cast and sent tohim. These were 
bloomed by the rolls to 64ins. square, recharged in (he 
heating furnaces, wasb-heated, and then rolled into rails. 
This practice was successful, and I believe this was the 
first cogging, or blooming mill. 

In 1868 Mr. Horney relinquished the management of 
the Pennsylvania Works, and later in the year again took 
charge of the Troy Bessemer Works, which he had origio- 
ally built. In January, 1871, he started a 30in., high 
blooming train. provided front and back with lifting 
tables containing loose rollers, and raised by hydraulic 
power. Therolls were turned to receive 12-in. square in- 
gots, which were cast heaty enough to make two rail 
blooms. 

These ingots, after being placed on the loose rollers of 
the front table, were pushed into the rolls, both on the 
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front and back sides, by hand, it requiring 8 men to oper- 
ate the mill. This train had the top and bottom rails sta- 
tionary. The middie roll was mo\ed up and down by 4 
screws running through the bolsters carrying its necks; 
these screws being rotated by a friction clutch, which was 
driven by a belt off the main shaft of the.engine driving 
the train, and controlled by a hand-lever at the end of the 
rolls. There were four grooves in each roll, and by the 
travel of the middle roll the possible reductions were in- 
creased. The mill worked well and was a great advance 
in the art. 

On July 10, 1871, the Bessemer Works of the Cambria 
Iron Co. made their first blow, the steel from which was 
rolled in a blooming train, designed and built by Georer 


Frirz. As I have previously recorded, he and Hotury 
were close personal and professicnal friends, and 
their interchange of ideas and mutual assistance 
was frank and full. FRITZ was an ardent ad 
mirer of Hoty. but he could not simply copy 
any man; hence, while cheerfully givipg HOLLEY 
credit for everything taken from him, he introduced 
many new ideas in his arrangement of the Bessemer 


plant and blooming train. In the latter he made the mid- 
dle roli stationary and moved the top and bottom ones, 
thus saving time in setting the pass s; and as distinct 
ively new ard important features, he arranged to drive 
the 
friction clutches, deriving their power from the train en 
gine. He also invented a hydraulic pusher, working be- 
tween the rollers, for turning over and moving the ingots 
on the tables. These last two features constituted the 
Fritz Blooming Mill patent. By these improvements the 
mil force required was :educed to 4 men. While liv 
ing to see many difficulties overcome and great progress 
made, GEORGE Fritz died too soon, his country losing 
one of her noblest and a: lest sons. He died Aug. 4, 1873 

In October. 1873, the works of the Bethlehem Lron Co 
began operations, having been designed and built by Mr. 

Joun Frirz, Mr. HOLLEY being connected with him as 
consulting e-gineer. Mr. Frrrz made an important im 
provement in his blooming mill in dispensing with the 
friction arrangement for driving the table rollers by put- 
ting in a pair of small reversing engines, the power being 
transmitted through a belt. HOLL®Y soon improved on 
this by using an intermediate gear in place of the belt. 

Of course many improvements have been made in the 
the later blooming mills; in fact, Mr. Frrvz himself soon 
buiit another one, in which he made the rolls heavier and 
longer, thus beinz enabled to add another groove, which 
allowed making all three rolis stationary. It must not be 
supposed that the innovation of rolling ingots into tlooms 
was received without dissent. In fect, the Transactions 
of the Ameriean In-titute of Mining Engineers, as well as 
the files of some of the techuical newspapers, record ani- 
mated discussions in which the advocates of hammering 
sought to prove that good and uniform resnits could not 
be obtained by rolling. But the tide could not be turned 
back, and about all the rail steel of the world has been 
hloomed in rolling mills, for many years. It has always 
beep a little dangerous to say ‘“‘can’t”’ in connection with 
the Beasemer manufacture, 

In 1868 the Freedom Iron & Steel Co., with works near 
Lewistown, Pa.. started operations in a plant of almost 
entirely imported English machinery. In fact the Besse- 
mer blowing engine, which was built by Messrs. I. P. 
Morris & Towne, of Philadelphia, was the only item of 
any importance of American construction. The com 
pany’s original intention was the manufacture of Be>se- 
mer ster! plates and tires. They put in a reversing p ate 
mill, driven by a reversing Ramsbottom engine. This 
was soon changed to araii mill,and was che first rever«- 
ing rail millin America. The works were not successful, 
continuing in opera ion but about one year, The Bessemer 
machinery was sold later to the Joliet Iron & Steel Co. 
Later still the Cambria tron Co. purchased the rail mill 
and engine, and set it up at Johnstowa as a blooming 
mill, in place of tne original Fritz mill, which was too 
light to handle the 18-in. square ingots they desired to 
east. The Freedom mill is still in existence, but the Cam- 
bria Co. has built another, also of the 2-Ligh reversing type. 

The English tire rolling will at Freedom was a fine tool, 
and became the pruperty of the ‘tandard Steel Co.. who 
operated it in the original location, roiling open hearth 
steel made by the Otis Co., of Cleveland, O. 

In August, (881, the Pittsburg Bessemer Works at 
Homestead, Pa., started. In tLeir const.uction it was 
sought to keep clear of all patents controiled by the 
Bessemer Aesociation. I presume thie, together with 
their desire to preduce billets and slabs of various sizes, 
led to the adoption of a 2-high reversing blooming mill. 
designed and ec nstructed by Mackin osb, Hempbill & 
Co., Limited, of Pittsburg. Pa. This was the first complete 
mill of that type of American construction. But in 1879 
Meaars. Schoesberger & Co., of Pittsburg. had experi- 
mented with a reversing blooming mill, and later ANDREW 
KLOWAN put in such a mill for rolling eye bars at his 
superior mill. Experience gained in these mills guided 
the firm named in the designing of ihe Homestead mill. 
These works are now part of Mesers. Carnegie, Phipps & 
Co.’s Homestead plant. 

(Continued on page 520.) 
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The Government Timber Tests. 

The accompanying engravings show the apparatus 
and some cf the results of the government tests of 
timber which are now being made at Washington 
University under the direction of Prof. J. B. Joun- 
son. We have already (ENG. News, Aug. 8 and Oct. 
10, 1891) given a full description of these tests, which 
have an unusual breadth and scope, and will consti- 


FIG, 1. 


tute a contribution of extreme value to our know- 
ledge of American timbers, if carried out according 
to the present program, 

Fig. 1 shows the machine for transverse tests of 
large beams. It has a capacity of 100,000 lbs., which 
is about the usual breaking load of a 12 x 16 in. pine 
stick 16 ft. long, 24ft. of length being the capac- 
ity of the machine. The base is composed of two 6 


Fig. 2. Machine for Making Cross-Breaking Tests of 


Small Beams 


x 18 in. long leaf yellow pine sticks and one % x 
18-in, steel plate. The weighing is done by a Riehlé 
machine in another part of the room. 

Fig. 2shows the machine used in breaking the 
smaller beams, an ordinary platform scale being 
used to do the weighing, as shown inthecut. The 
remaining figures, Figs. 3 to 7, show photographs of 
the broken test pieces. 

Figs. 3 and 4 show transverse breaks, the bottom 
figures on each specimen showing strength per square 
inch. In Fig. 3 the specimens are 4 ins. square and 
in Fig. 4, 4 x 8ins, The white and yellow pine speci - 
mens are readily distinguished, and it will be seen 
that the yellow pine specimens seem to have rather 
more tendency to fail by tension and the white pine 
by compression, though it largely depends on the 
characteristics of the individual specimens, which 
are readily discernible in the engravings. 
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Fig. 5 shows tensile tests of the same woods, 
which were shared down to a middle section of 24¢ 
~ %in. The great excess of strength in most of 
the yellow pine specimens, and yet the exceptional 
and great weakness of one of the specimens (32-2-4) 
which looks to be nearly as good as the rest, is not- 
able. The five different yellow pine fractures and 
three different white pine in this cut are well worth 
studying. Straightness of grain will be seen to 


MACHINE FOR MAKING CROSS-BREAKING TESTS OF LARGE BEAMS. 


FIG. 3. 


nearly double the tensile strength of white pine 
though none of the specimens are in any sense cross 
grained. 

Figs. 6 and 7 show crushing tests of short and 


long blocks respectively. In the long blocks 7 = 12 A. . 


It will be seen that 6 of the 8specimens shown in 
Fig. 6 are in pairs from the same stick, and the ex- 
traordinary identity in their mode of fracture will 
be seen ataylance It will also be seen that white 


CROSS-BREAKING TESTS; 


Nov. 2&8, 1891 


pine seems to fail by direct crushing of the fibers, 
while yellow pine fails by oblique shearinv. 

A more extended series of these views of test 
blocks, carefully arranged so as to occupy as little 
space as possible, would have unique value as a 
graphical treatise on the laws of timber failure. 


The New Berliner Telephone Patent. 


The following lucid summary of the facts and 
probabilities in regard to this extraordinary case ix 
given in a letter by Mr. ParK BENJAMIN to the 
Evening Post of this city. The letter isso wel! put 


~ 


Fig. 4. Cross-Breaking Tests; 4 x 8 ins. Section 


4 x 4 INS. SECTION. 


and sets forth the circumstances so clearly that we 
reproduce it verbatim: 


-Just at the conclusion of the two weeks of argument o! 
the famous telephone suit before the United States Su 
preme Court, I heard a distinguished judge. since de 
ceased, calmly askone of the counsel to explain to bim 
“the difference between a telephone receiver and a tele 
phone transmitter.” That case was finally decided by « 
majority of one, 


g 








Nov. 28, 1891. 
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nner crn errr reer essere 


' The same question is now coming up in its broadest 
aspect; a new cyclone of telephone suits is visible on the 
horizon, this time circling not around the famous patent 
to ALEXANDER GRAHAM BELL, but around a new patent, 
which the wisdom of the Patent Office -has to-day be- 


transmitter do one-half and his receiver independently the 
other half. Inthe modern system the transmitter does 
the whole, and the receiver merely follows faithfully. 


As Mr. BERLINER did not then have his present patent, 
and as he was at that time Bet.’s champion against the 





FiG. 5. TENSION TESTS; 23 INS. x 3 INS. BROKEN SECTION. 


stowed upon Mr. EMILE BERLINER. This patent, the 
newspapers say, is practically to extend the Bell monopoly 
for 17 years, or, moreaccurately speaking, for 15 years and 
some months following March 7, 1:92, when the original 
Bell patent expires. 

BERLINER’s application was filed in the Patent Office 
on June 4, (877. It has therefore been there 14 years, a 
significant commentary on the rotten condition of atfai's 
which permits a patent to lie dormant during the contin- 
uance of a monopoly, and then to emerge just in time 
practically to double its period. The Berliner patent has 
five claims, of which it wil! be sufficient, for present pur- 
poses, to quote the first. 

(1) The method of producing ina circuit electrical un- 
dulations similar in form to sound waves, by causing the 
sound waves to vary the pressure between electrodes in 
constant contact, so as to strengthen and weaken the 


contac’, and thereby increase and diminish the resistance 
of the circuit. 


That is a claim for the telephone transmitter, and it is 
asserted to be broad enough to cover practically every 
known form of transmitting instrument except the mag- 
neto-transmitter, which is identical in construction with 
the existing receiver, but which is not adapted to com- 
mercial use. It follows that if this claim be sustained, the 
control of the Bell Co (BERLINER’s assignee), while no 
] nger extending, after its 1875 patent expires, to all forms 
of apparatus for telegraphing speech, will be maintained 
over the transmitting end of every telephone line; and for 
all practica] and commercial purposes, the one control is 
just as good asthe other. But it is a great mistake to 
imagine that Mr. BERLINER’s patent will not be vigor- 
ously questioned. 

Pair Reis, of Friedrichsdorf, Germany, far back in 
1861 invented telephonic apparatus by which he trans- 
mitted soands certainly musical. and his adherents al- 
lege, articulate also; and this apparatus has been before 
the courts again and again as anticipatory of BELL’s 
claims; but the courts have always found that while 
Res’ apparatus contains structural elements which, if 
adjusted in the light of what Bett taught the world, will 
transmit speech, still their efficacy is due to BEL1’s in- 
vention, and not to Rets’ fortuitous assemblage of 
them, In simpler terms, they have held that you cannot 
use Reis’ machines as telephones without availing 
yourself of the knowledge first brought to light by Brit. 
So far as Bel. is concerned, therefore, in this country at 
least, the Reis controversy has been set at rest, but this 
new patent to BERLINER will bring it all up again, and 
under an entirely different aspect. Nine people out of 
ten will say, withcut hesitation, on looking at the draw- 
ings of Mr. BeauiNneRr's patent that his instrument is the 
Reis telephone. pure and simple, and nothing else. They 


will read Mr. BERLINER’s claim and note that Mr. Brr- © 


LINER proposes to produce in a circuit “electrical undu 
lations similar in form to sound waves,’ and remember 
that while the Bell company has always insisted that 
Reis did not produce these undulations, its very exist- 
tence has depended upon the maintenance of its assertion 
that Bett did. If Reis invented BERLINER’s structure 
and BELL taught the world how to use it long before Mr. 
BERLINER applied for his patent, an anxious public will 
wait somewhat breathlessly to hear the Bell company’s 
explanation of what there was left for Mr. BERLINER to 
invent. 

Meanwhile, Mr. BERLINER’s own views on that subject 
are of interest. He said in 1883: 


REIs meant to do what we are doing to-day to produce 
electrical undulations ; but his oyerems was to let the 





I only fee! for it that cordial regard which everyone ex 

periences who knows the extreme efficiency and value 
and cheapness of the service which it affords in this city, 
I venture to place at its disposal the theory which Mr. 
BERLINER’S own views suggest. Let it ask the couris to 
sustain the Berliner claim ; because, although Pair 
Reis invented the whole structure, and ALEXANDER 
GRAHAM BELL invented the whole method, yet, neverthe 
less, there is no evidence that anybody but Mr. BERLINER 
ever devised the unused half of a method—the part which 
he says REts did not “let” his transmitter do. 

The “unused half of a smile intended for a duke,"’ with 
which the returned Englishman repaid his American 
visitor fcr lavish hospitality on this side of the Atlantic, 
has become classic, but hitherto the unused half of a 
method has not been supposed to possess a logical exist 
ence, and certainly not a physical one. Now we know that 
it must have the latter. because Mr. BERLINER says 
so, and has got a patent for it, and our pride, if nothing 
else, in such an achievement should make us willing to 
pay the Bell company, and pay them well, too, for letting 
us use it in an inferior manner for the next fifteen years. 

Meanwhile Mr. T. A. Ep1son remains to be heard from. 
Is he, like the moon which we did not see the other night, 
permitting the shadow of Bet and the vapor of BERLINER 
to put him under a double eclipse ? 


A Delicate Test for Alum in Potable Water 

In the tast number of the Technology Quarterly, 
Miss ELLEN H. Ricwarps, of the Massachusetts 
Institute of Technology, gives a delicate test for the 








FIG. 6 CRUSHING ENDWISE, SHORT COLUMNS. 





Fig. 7. Crushing Endwise, Long Columns (| = 12 h). 


onslaught of the Reis people, it is but fair to assume that 
by the “modern system” he means, of course, BELL's sys- 
tem—which adds to the obscurity. 

The intelligence which could evolve the speaking 
telephone out of a multiple telegraph patent which was 
issued a month or so before the patentee had ever trans 
mitted speech through any instrument, is no doubt en- 

irely equal to the evolution of a theory competent to 
meet far worse difficulties than this. But as at the present 
tame, so far from being antagonistic to the Bell company’ 


presence of alum in potable water. Where alum 
came into use in various methods of purifying 
water this test became important, and the ustal 
methods employed by chemists were not suffi- 
ciently delicate. 

In 1888-90 Mr. GrorGr L. HEATH, the Assistant in 
Sanitary Chemistry, successfully modified the log 
wood test for alum so that it could be applied to 
potab'e waters. This method is as follows: To 25ce. 
of the water to be tested (concentrated from one 
litre or more, if necessary) is added a few drops of 
freshly prepared logwood decoction. Any alkali is 
neutralized and the color brightened by the addition 
of two or three drops of acetic acid. By comparison 
with standard solutions, the amount of alum present 
may be determined. One part of alum in 1,000,000 
can be detected with certainty. In cases of greater 
dilution, concentration of several litres may be 
necessary to obtain decisive results. The logwood 
chips yield the right color only after being treated 
with boiling water two or three times, and rejecting 
the successive decoctions. The third or fourth por- 
tion only gives the deep red color; the eariier ones 
are yellow. 


Legal Decisions of Interest to Engineers. 


Fraudulent Prevention of Competitive Bidding —The 
word “cheat,”’ in Pen. Code N. Y., sec. 168, subd. 4, 
which makes its a misdemeanor for two or more persons 
to conspire to “ defraud another out of property, by any 
means * * * wheh, if executed, would amount to 
cheat,” is used in its common-law significance, and an 
indictment under such section is sufficient where it 
charges that defendants conspired to prevent bids for the 
construction of a sewer for acity from being submitted 
by others than themselves. and that they would 
eeverally submit bids, the lowest of which should greatly 
ex the value of the work to be done, that when one of 
their bids should be accepted they would bid among 
themeelves and award the work tothe lowest bidders, 
and divide the exceas vf the amount to be paid by the city 
over the amount of such last bid; the complaint also stat- 
ing the means used and the overt acts done in pursuance 
of such conspiracy.—People vy. Olson, Sup. Ct. of Buffalo, 
15 N. Y. Supp. 778. 


Provision of Water Meters.—The provision in a statute 
that when a consumer of water from a private corporation 
or firm uses or wastes a large amount of water, the firm 
or company may apply a meter and charge according to 
the amount used, while in cases where a meter is not fur- 

hed the charge shall be according to the size of the 

use and number of taps, is not invalid as eens 
different rates for consumers of the same class.—Sewar: 
v. Citizens’ Water Co., Sup. Ct. of Cal, 27 Pac. Rep. 439 
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Statistics Showing the Progress and Prospects 
of Railway Construction in the Far 
Western States. 


(WITH MAP NO. 39.) 


WYOMING-—Existing Roads, 

1, Burlington and Missouri River.—Track laid in 
189, Newcastle to Merino, 28.3 miles. Track laid since 
Jan. 1, 1891, Merino to Gillette, 47.9 miles. Partly 
graded, e:.d of track northwest, 50 miles. Partly sur- 
veyed, end of grade to Sheridan, 30 miles. 

2. Union Pacific,—Track laid in 1890, Wendover to 
Orin Junction, 31.41 miles. 


Projects and Surveys. 

3. Big Horn Southern.—Pvrojected Custer, Mont, to 
Casper, 275 miles. 

4. Big Horn Valley,.—Projected, Casper to Cooke City, 
Mont., 225 miles. John W. Hobart, St. Albans, Vt.; W. 
A. Dudley, Richmond, Ind. 

Total.—Track laid in 1890, 59.7 miles. Track laid since 
Jan. 1, 1891, 47.9 miles. In process of construction, 50 
miles. Located or under survey, 30 miles. Projects of 
some promise, 450 miles, 


MONTANA,--Existing Roads. 


5. Great Falls & Canada,—Track laid in 1890, Great 
Falls to International line, 133 miles. 


6. Great Northern.—Pacific extension.—Track laid in 
1890, Pacific Junction west, $9 miles. Track laid since Jan. 
1, 1891, 99 mile post to second crossing of Flathcad River, 
lil miles. Under construction, second crossing of Flat- 
head River to Cha! taroy, Wash., 252 miles. Under survey, 
Chattaroy to Pacific coast, 300 miles. Monarch Branch. 
—Track laid in 1890, Beulah to Monarch, 31.1 miles Track 
laid since Jan. 1, 1891, Monarch to Barker, 10.5 miles; 
Monarch to Neihart, 12 miles. 


7. Northern Pacific.—Northern Pacific & Montana 
R. R.—Track laid in 1890, between Logan and Butte, 13.2 
miles; De Smet to St. Regis, 93.6 miles. Track laid since 
Jan, 1, 1891, St. Regis to Idaho line, 41.6 miles. Elkhorn 
Branch,—Track laid in 1890, end of track to Elkhorn, 8.7 
miles. Red Bluff & Pony Branch.—Track laid in 1 
Sappington to Norris, 10.8 miles; Harrison to Pony, 7- 
miles, Surveyed, branch, Ft. Benton to Billings, 225 
miles; branch, Livingston to Castle, 50 miles. 

8. Valley .—Track laid since Jan. 1, 1891, at Helena, 2 
miles. Located, Helena to Harlow, 15 miles. President, 
Riseaes A. Harlow; Chief Engineer, W. A Haven; both 
of Helena. 


Projects and Surveys. 

9. Butte, Anaconda & Pacific.- Surveyed, Butte to 
Anaconda, 20 miles. Projected, Anaconda to Bitter Koot 
Valley, 130 miles. President, James B. Losee, Anaconda; 
Chief Engineer, James McFarlane, Butte. 

10. Butte City, National Park & Southuestern,— 
Projected, Butte to Wyoming line, 150 miles. President, 
Lee Mantle; Chief Engineer, N. C. Ray; both of Butte. 

11. Missoula & Northern,— Projected, Joko to Flat- 
head Lake, 30 miles. Charles H. McLeod, Missoula; E. L. 
Bonner, Deer Lodge. 

12. Montana & Western Paci fic,—Projected, Ana- 
acum to idaho line, 125 miles. William Thompson. 
sutte. 

13. Montana, Idaho & VPacific.—Surveyed. Butte to 
Boise City, Idaho. 400 miles. O. L. Miller, Boise City, 
Idaho. 

4. Montana, Wyoming & Eastern.—Projected, He- 
Jena to Sheridan, W yo., 300 miles. President, D.S. Wade, 
Helena; Chief Engineer, George Irvin, Omaha, Neb. 

Total.—Track laid in 1890, 396.5 miles. Track laid since 
Jan, 1., 1891, 207.1 miles. in process of construction, 167 
miles. located or under sui vey, 390 miles. Projects of 
some promise, $10 miles, 


IDAHO—Existing Roads. 

7, Northern Pacifie.—Cceur d'Alene Ry. Track laid 
since Jan. 1, 1891, Wallace to Montana line, 13 miles.— 
Spokane and Palouse R. R.—-Track laid in 1890, Pullman, 
Wash., east, 7 miles. Track Jaid since Jan. 1, 1891, Howell 
to Nez Perces, 20.4 miles. Under construction, Nez Percez 
to Tammany. 313 miles.~ Projected, branch, Kootenai 
Station to international line, 50 miles; Coeur a’Alene to 
Misson, 20 miles. 


2. Union Pacifie.—Track laid in 1890, Wallace to 
Burke, 6.7 miles; Wallace to Mullan, 6.43 miles; Utah 
line to McCannon, 3 34 miles. Projected, Kagle Rock to 
National Park, 75 miles. 


Projects and Surveys. 

15. Snake River, National Park & Pacific.—Pro. 
jected, Idaho Falls to Snake River coal fields, 65 miles 
*resident, J. C, Anderson; Vice-President, B. McCaffrey ; 
both of Idaho Falis. 

Total,.—Track laid in 1890, 16.5 miles, Track laid since 
Jan. 1, 1891, 33.4 miles. In process of construction, $1 
miles. Located or under survey, 320 miles. Projects of 
some promise, 385 miles. 


WASHINGTON--Existing Roads 


16. Bellingham Bay & British Columbia,—Track 
laid in 1890, New Whatcom to Nooksack River, 13.5 miles. 
‘Track laid since Jan 1, 1891, Nooksack River to British 
Columbia line, 10 miles. 


17. Fidalgo City & Anacortes. —Track laid in 1890, 
Fidalgo City to Anacortes, 11_ miles. Projected, Fidalgo 
City to Mt, Vernon, 25 miles; Fidalgo City to Bay View, 
10 miles. 

6 Great Northern,—Fairhaven & Southern R. R.— 
Track laid in 1890, Fairhaven to International line, 30 
miles, Track laid since Jan. 1, 1891, Sedro Junction io Fair- 
haven Mine, 7 miles. Seattle & Montana R. R.—Track 
laid since Jan. 1. 1891, Seattle to Fairhaven & Southern 
R. R.. 77 miles. 


4, Mason County Central,—Track laid in 1890, branch 
to mills, 4 miles. Under comstruction, Shelton to Isabella, 
2 miles. 

7. Northern Pacijfic,—Seattile Belt Line.—Track laid in 
1890, 2.5 miles. Track laid since Jan. 1, 1891, Black River 
Junction to Seattle, Lake Shore & Eastern R. R.. 10.2 
miles. Under construction, near Renton to near Kirk- 
land, 10.6 miles. Centralia—Ocosta Branch—Track laid 
in 1890, Centralia west 2¢.6 miles. Track laid since Jan. 1, 
1891, 25.6 miles west of Centralia to Klma, 6.9 miles; Mon- 
tesano to Ocosta, 24.7 miles. Tacoma—Gate City Kranch— 
Track laid in 1890, Lakeview west, 24.7 miles. ‘Track laid 
since Jan. 1, 1891, end of track to Gate City, 21.4 miles, 
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Chehalis—South Bend Branch—Track laid since Jan. 1, 
1891, Chehalis west, 30 miles; South Bend east, 15 miles. 
Under construction, between Chehalis and South Bend, 
11.5 miles. Durbam Branch—Track laid in 1890, Paimer 
toward Niblocks, 7.5 miles. Under construction. Gould to 
Niblocks, 10.2 miles. Central Washington R. R.—Track 
laid in 1890—Almira to Grand Coulee, 21 miles, ected 
Coulee City to Seattle, Lake Shore & Eastern R. R., 125 
miles. Seattle, Lake Shore & Eastern R. R.—Track laid 
in 1890, pear Snohomish north, 64 miles. Track laid since 
Jan 1, 1891, end of track to Sumas, 23 miles. Oregon & 
Washington Territory R. R.—Surveyed, Hunt’s Junction 
to Portland, 220 miles. Projected, pitoeeem te River: 
side, 20 miles. Ocosta—South Bend Branch—Projected, 
Acosta to South Bend, 25 miles.—Track laid Since Jan. !, 
1:91, branch, South Aberdeen to Cosmopolis, 1.6 miles, 
Track laid in 189, branches, Belmont to Farmington, 6.1 
miles; Kalama to Goble, 0.4 miles; Burnett to Pittsboro, 
2 2 miles. 

Peninsular—Partly 
miles. President, Jas. Wickersham; Secretary, Chas. B. 
Stackpole; beth of Tacoma. 

18. Port Townsend Southern—Track laid in 1890, Pt. 
Townsend to Lake Hooker. 20.2 miles. Track Jaid since 
Jan. 1, 1891, Lake Hooker to Quilicene, 7.5 mils; Olym- 
pia to Butler’s Cove, 2.7 miles. Surveyed, Quilicene to 
Butler’s Cove, 60 miles. 

Puget Sound & Gray's Harbor—Track laid in 1890. 
Meseaee to Montesano Dock, 1.5 miles; logging branch, 
3 miles, 

19. Seattle & Northern—Track laid in 1890. Anacortes 
east, 30 miles. Track laid since Jan. 1, 1891, end of track 
to Hamilton, 6 miles, Projected, Hamilton to Sauk City, 
25 miles. 

Seattle Terminal—Track laid in 1890, Seattle to West 
Seattle, 3.2 miles. 

20. Snohomish, Skyhomish & Spokane— Under con- 
struction, Snohomish to Port Gardiner, 10 miles, Sur- 
veyed,- Snohomish cast, 40 miles. Chief Kngineer, J. J. 
Folstad, Snohomish. 

21. Spokane Falls & Northern—Track laid in 1890, 
Mission Station to Little Dallas, 30 miles. Projected, 
Marcus to Lake Osoyoos, 100 miles. 

Tacoma & Lake City.—Track laid in 1890, Tacoma 
to Lake City, 1.2 miles. 

2. Union Pacifie,—Oregon Ry. & Navigation Co.— 
Partly graded. Portland, Ore., to Kalama, 35 miles. 
Surveyed, Kalama to Seattle, 150 miles, 

22. Vancouver, Klickitat, & Yakima.—Track laid 
in 1890, end of track east, 3 miles. Projected, end of track 
northeast, 50 miles. 

23. Washington Southern:—Survefed, Latrop to 
Gray’s Harbor, 35 miles. President, J. R. McDonald; 
Chief Engineer, R. H. Thompson; both of Seattle. 


Projects and Surveys. 


24. Arlington & Monte Christo.—Projected, Arling- 
ton to Monte Christo mines, 75 miles. F. W. Woodmans; 
Thos. Emeroy; both of Arlington. 

25. Chicago & Skagtt Vatley.—Under survey, Chicago 
Landing to Sedro, 60 miles. President, J. A. Wisner; 
Chief Engineer, W. J. Croken; both of La Connor. 

26. Drayton Harbor, Lynden & Spokane.—-Located, 
Drayton to Lynden, 15 miles. C. T. Moore, Drayton. 

27. Edmonds & Eastern,—Projected, Edmonds east, 
35 miles. 

28. EUlensburg & Northeastern.—Surveyed, Ellens- 
burg to Port Eaton, 40 miles. President, John A. Shoudy; 
Chief Engineer, H. E. Ward; both of Ellensburg. 

29. Kittle Falls, Eastern Washington & Idaho,— 
Projected, Kittle Falls to Land Point, Idaho, 75 miles. C. 
©. Mills, Spokane. 

30 Port Angeles & Southern.—Under survey, Port 
Angeles to Junction oF.% miles. President, F. S. De 
Wolfe; Seattle. Chief Engineer, A. J. Blackwood, Port 
Angeles. 

31. Port Angeles Central.—Surveyed, Port Angeles, 
south, 85 miles. President, Jas. Wickersham, Tacoma. 

32. Portland, Lower Columbia & Eastern Wash- 
ington.—Located, Vancouver to La Comas, 14 miles, 
Projected. La Comas to Yakima, 120 miles. ent, 
Jas. Poole, New York City; Chief Engineer, W. G. Lisher, 
Portland, Ore, 


33. Spokane 
Snake River, 85 miles. 
both of Spokane. 

34. Stanley, Cascade & Eastern,—Projected, Stanley 
to North Yakima, 175 miles. Chief Kngineer, R. J. Laws, 
Carson, Nev. 

35. Tacoma & Northwestern,—Projected, Tacoma to 
Port Angeles, 115 miles. President, Frank C. Rors; En- 
gineers, Ogden & Bo-worth; both of Tacoma. 

Tacoma & Seattle Air Line,—Surveyed, Tacoma to 
Seattle, 35 miles. President, Henry Bucey, Tacoma; Chief 
Engineer, G. W.Chapman, Seattle. 

36. Vietoria, Port Crescent & Chehalis.—Projected, 
Gray's Harbor to Port Crescent, 125 miles. 

Total.—Track laid in 1290, 310.6 miles, Track laid since 
Jan. 1, 1891, 243 miles. In process of construction, 120 
miles. Located or under survey, 1,064 miles. Projects of 
some promise, 1,160 miles, 


BRITISH COLUMBIA.—Existing Roads. 


6. Great Northern.—Track laid in 1890, New Westmin- 
ister to the International line, 20 miles. 


37. Canadian Pacifie.—Track laid in 1890, Mission 
south, 2 miles. Track laid since Jan. 1, 1891, end of track 
to International line, 8 miles.—Columbia & Kootenai Ry. 
—Track laid in 1890, Sproats to Kootenai Lake, 28 miles. 
Projected, Sproats to Vernon, 175 miles.—Shuswap & 
Okanagon Ry.—Track laid since Jan. 1, 1891, Sicamous 
south, 30 miles. Under construction, end of track to Ver- 
non, 21 miles.—Projected, Nelson to Spokane Falls & 
Northern R. i., 50 miles. 

Total.—Track laid in 1890, 22 miles. Track laid since 
Jan. 1, 1891, 66 miles. In process of construction, 21 miles. 
Projects of some promise, 175 miles. 


OREGON.—Existing Roads. 

38. dstoria & South Coast .—Track laid in 1890, Astoria 
south, 10.57 miles. Partly graded, Clatsop Beach south, 
7.5 miles; Hillsboro north, 7 5 miles. Partly surveyed, be- 
tween Clatsop Beach and Hillsboro, 7t miles. 

Cascade Portage.—Track laid since Jan, 1, 1891, at 
Cascades of Columbia River, 0.87 miles. 


& Southern,.—Projected, Spokane to 
F. Lewis Clark; A. A. Newberry; 


ed, Allyn to Union City, 16 . 
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39. Coos Bay, Roseburg & Eastern.—Track laid sin: 
Jan. 1, 1891, Marshfield south, 10 miles. Under constr, 
tion, end of track to Myrtle Point, 25 miles. Under su: 
vey, Myrtle Point to eae 62 miles. President, T. i: 
Sheridan; Chief Engineer, C. F. Miller; both of Marsnhtic |. 

7. Northern Pacific.—Track laid in 1890, Hunters {., 
Goble, 2 miles.—Oregon & Washington R. R.—Partly gra: 
ed, Union to Elgin, 21 miles. Surveyed, Kigin to Wall: 
Walla, Wash., 99 miles. 


* 40. Oregonian .—Track laid since Jan. 1, 1891. Coburz 
——. 14 miles. Surveyed, Portland to Sivverton, 5. 
miles. 


41. Oregon Pacijic.—Partly graded, end of track east * 
— Projected, end of grade to Boise City, Idaho, 45) 
es. 

42. Rogue River Valley.—Track laid in 1890. Jackso: 
ville to Medford, 5.25 miles. Surveyed, Medford nori}, 
east, 17 miles. Projected,end of survey northeast, <: 
miles. Chief Engineer, J. 8. Howard, Medford. 


43. Sumpter Valley.—Track laid since Jan. 1, 
Baker City to Ft. Sumpter, 25 miles, 

2. Union Pacific.—Oregon Ry, & Navigation (Co. 
Track laid in 1890. La Grand to Elgin, 20.89 miles. 


Projects and Surveys. 

4t. Albany & Astoria.—Surveyed. Albany to Astoria 
173 miles. ‘ident, J. L. Cowan; Chief Engineer, W. 
Barr; both of Albany. 

45. Butte Creek & Mola!la.—Projected, Mt. Angel tv 
Oregon City, 30 miles. R.H. Scott, Scott's Mills, 

46, Columbia River & Astoria,—Surveyed, Astori: 
to Goble, 60 miles. President, J. H. Smith; Chief Roe 
neer, W. H. Kennedy; both of Portland. 

Oysterville—Surveyed, Sealand to Stackpole Harbo: 
6.5 miles, Projected, Frankfort to Columbia River, 3\ 
miles. President, Geo. W. Traver, Tacoma; Secretary, A 
G, Hardesty, Astoria. 

47. Pacific Coast & Eastern,—Projected, Millicoma 
sto Winchester, 69 miles. C. W. Tower; H. A. Moss, 
both of Marshfield. 

48. Seattle, Boise City & Salt Lake.—Surveyed, Pay 
ette, Idaho, to the Seven Devils mines, 100 miles. 

19. Siuslaw & Eastern.—Located, Siuslaw Harbor to 
Eugene, 50 miles. President, Geo. H. Elisburg; Chief 
Engineer, ‘I. R. Berry; both of Kugene. 

The Dalles Portage —Projec‘ed, The Dalles to Celilo. 
15 miles. 

50. The Dalles, Dufur, Silkstone & Fastern 
Partly surveyed, The Dalles to Silkstone mines, 200 miles. 
President, Geo. A. Liebe; Chief Engineer, KR. H. Morton; 
both of The Dalles. ~ 

51. Umpqua River Ry. & Improvement Co. 
Partly surveyed, Drain to Coés Bay, 75 miles. President, 
John D. Drain, Drain; Chief Engineer, Henry Theilson, 
Portland. 

Total.—Track laid _ in 1890, 38.7 miles. Track laid since 
Jan. 1, 1891, 49.8 miles. In process of construction, 9! 
miles, Located and under survey, $60 miles, Projects of 
some promise, 603 miles. 

CALIFORNIA:-—Existing Roads: 

§2. Alameda County Terminal, — Projecte:, San 

Leandro up Castro Valley, 15 miles. 


53, Atlantic & Pacific.—Projected, Mojave to San 
Francisco, 400 miles. 

54. California & Nevoda,-— Track laid since Jan. 1, 
1891, Orinda Park to Bryant, 3 miles. Located, Bryant to 
Wainut Creek, 12 miles. 

55. Carson & Colorado,—Projected, Keeler to Mojave 
110 miles 

56. Los Angeles Terminal,—Track laid in 1890, Los 
Angeles to Pasadena, 8.5 miles. Track laid since Jan. |, 
189 at Los Angeles,1 mile. Surveyed, San Pedro to 
Hueneme, with branches, 130 miles. 

57. Marysville, Sutter City & Colusa, — Partly 
graded, Marysville to Colusa, 30 miles. 

58. Nevada-California-Oregon,—Track laid in 1s. 
Liegen to Amedee, 9 miles. ocated, Amedee to Madi 
line Plain, 44 miles. 

59. Pajaro ees cote laid in 1890, Watsonville 
south, 12 miles. Under construction, end of track to Sa 
linas, 8 miles. 

60, San Diego, Cuyamaca & Eastern.—Track laid in 
1890 Lakeside to Foster's, 4 miles. Projected, Foster's to 
Salton, 91 miles. 

61. San Francisco & North Pacific,—Track laid since 
Jan. 1, 1891, % mile west Guerneville west 1 mile. 

62. San Francisco & San Joaquin Valley.--Part\s 
graded. Antioch south, 70 miles. Surveyed, 70 mile pos! 
to Mojave, 300 miles. J. R. Wilbur, San Francisco. 

San Francisco Belt.—Track laid since Jan. 1, 1891, a! 
San Francisco, 0.7 miles. 

63. San Joaquin Valley .—Track laid since Jan. 1, 1891, 
Fresno north, 15 miles. Under construction, end of track 
north, 8 miles. Surveyed, 23 mile post northeast, 57 miles. 
Chief Engineer, O. T, Brown, Alameda. 

64. Southern California.—Track laid in 1890, Bernar 
dino to Asylum, 6.2 miles. Track laid since Jan. 1, 1891, 
Asylum east, 4.5 miles. Surveyed, end of track to Men- 
tone, 3 miles. 

65. Southern Pacific,—Los Banos Branch.—Track laid 
in 1890, Los Banos south, 30 miles, Track laid since Jan. 
1, 1891, end of track to Armona, 59 miles.—Northern Cali 
fornia R, R.—track laid in 1890, Picnic Grove to Mary: 
ville, 18.3 miles.—Merced Branch.—Track laid in 15%). 
Vakdale to Merced, 39.33 miles.—Track laid since Jan. 1. 
1991, Arvon to San Ramon. 21 miles. Under construction 
Mound City to Redlands, 10 miles. Surveyed, Elwood to 
Santa Margarita, 75 miles. Projected, Bakersfield to San 
Miguel, 100 miles. 

Projects and Surveys. 


66. Clear Lake & Northern.—Located, Lakepor! to 
Ukiab, 32 miles. F. H. Long, Lakeport. 

67. Gualala.—Projected, Brown’s Landing to Cazaderv. 
103 miles. H. A. Lowell, 8S. H. Harmon, both of Oakland. 

68. Los Angeles & Eastern.—Projected, Los Angeles 
to Kramer, 90 miles. Chief Engineer, T. J. Rask, Los 
Angeles. 

Pasadena & Mt. Wilson.—Projected, Pasavena !0 
Eton Cafion, 12 miles. President, T. S.C. Lowe; Chie! 
Engineer, D. J. McPherson; both of Pasadena. 

Santa Monica Sur Line.—Surveyed, Santa Monica to 
Ballona bor, 5 miles. Chief Engineer, T. J. Rack, 
Los Angeles. 
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_ laid in 1890, 127.3 miles. Track laid since 
se ttm tos miles. In process of construction, 126 
miles. Located and under survey, 658 miles. Projects 
of some promise, 921 miles. 


UTAH.—Existing Roads. 

Great Salt Lake & Hot Springs.—Track laid since 
Jan. 1, 1891, Salt Lake City to Beck’s Hot Springs, 4 miles. 
Under construction, Beck’s Hot Springs to Centerville, 9 
miles. Under survey, Centerville to Farmington, 5 miles; 
Centerville to Lake Park, 5 miles. Chief Engineer, H. Ss. 
Joseph, Salt Lake City. ‘ 

69. Ogden & Hot Springs.— Track laid in 1890, Ogden 
to Hot Springs, 7 miles. 

70. Rio Grande Western.—Sevier R.R.—Track laid in 
12890, Thistle to Manti, 60 miles. Track laid since Jan. 1, 
1991, Manti to Salina, 26 miles. Surveyed, Salina to 
Marysville, 35 miles.—Tintic Range R.K.—Track laid since 
Jan. 1, 1891, Springfield to Goshen, 40 miles. Under con- 
struction, Goshen to Eureka, 15 miles.—Castle Valley.- 
Surveyed, Price to Pittsburg, 50 miles. 


2, Union Pacific —Track laid in 189), between Ogden 
and Idaho line, 19.26 miles. Partly graded, Milford to 
Pioche, Nev., 140 miles. Projected, Chester to Manti, 15 
miles. 

71. Utah Central.—Track laid in 1890, Salt Lake City to 
Monnahanset Beach, 10 miles; Park City east, 7 mules. 
Under Survey, Park City to Provo River, 25 miles; Park 
City to Weber Cafion, 20 miles; Park City to Hebel City, 8 
miles. 

Projects and Surveys. 

72, Great Western,—Projected, Salt Lake Cit 
Creek, 150 miles. President, J. H. Brown; Vice- 
Walter Jones; Salt Lake City. 


73. Salt lake, Hailey & Puget Sound,—Projected: 
Salt Lake City to Boise City, Idaho, 400 miles. President. 
Wm. Burke; Vice-President, Edmond Wilkes: both of 
Salt Lake City. 


sSaltair Reach.—Projected. Salt Lake City to Saltair 
Beach, 15 miles. President, Geo. Q. Cannon; Chief Engi- 
neer, ©. W. Hardy; both of Salt Lake City. 


71. Utah & Wyoming.—Partly graded, Salt Lake City 
to Evanston, Wyo., 91 miles. President, B. G. Raybould; 
Chief Engineer, John B. Taylor, botn of Salt Lake City. 


Tvtal.—Track laid in 1890, 103.3 miles. Track laid 
since Jan. 1, 1891, 70 miles, In process of construction, 185 
miles. ted and under survey, 148 miles. Projects of 
some promise, 450 miles. 


COLORADO.— Existing Roads. 

75. Denver & Rio Grande ,.—Track laid in 1890, Manitou 
to Pike’s Peak, 9 miles; Villa Grove to Alamosa, 54 miles: 
Rifle Creek to Grand Junction, 62.9 miles. Under con- 
tract, Wagon Wheel Gap to Crede, 9 miles. Projected. 
end of contract to Parlin, 55 miles: branch to Cebella, 40 
miles. Colorado Southern R. R. Surveyed, Texas 
Creek to West Cliff, 25 miles. Projected, Acequia to Buena 
Vista, 113 miles; Sargents to White Pine, 12 miles. 

76. Denver, Apex & Western.—Track laid since Jan. 1, 
1891, Denver to Villa Park. 3 miles. Under construction, 
Denver to Lookout Mt., 13 miles. Surveyed, Lookout Mt. 
to Georgetown, 50 miles. 


77. Denver, Lakewood & Golden.—Track laid since 
Ja», 1, 1891, Denver to Golden, 12.5 miles. Under con- 
struction, branch to Ralston Creek, 7 miles. 


2. Denver, Texas & Fort Worth.—Track laid in 1890, 
Martensen to New Mexico Line, 3.89 miles; Road Junction 
to Berwind, 2.82 miles. 


78. Little Book Cliff.—Track laid in 1890, Grand Junc- 
tion to Little Book Cliff, 11 miles. 


79. Rio Grande southern. — Track laid in 1890, Dallas 
to Vance Junction, 38 miles: branch to Telluride, 9 miles. 
Track laid since Jan. 1. 1891, Vance Junction to Montelores, 
36.67 miles; Telluride to Pandora, 2.25 miles; Porter’s Coal 
Bank to Dolores, 54 miles. Under construction, Montelores 
to Dolores, 33 miles, 

Projects and Surveys. 

80. Aspen & Southern.—Projected, Aspen to Ashcroft, 
—_ branches, 36 miles. President, H. A. W. Tabor, 

nver, 


81. Boulder Terminal,.— Projected, Denver to Boulder, 
with branches to Ward and Lyons, 50 miles. President, 
5 Engineer, Geo. 8S. Oliver; both of 

ulder. 


82. Colorado Northwestern,.—Located, Pueblo north- 
east, 120 miles. President, O. K. Paxton; Chief Engineer, 
H. R. Holbrook; both of Pueblo. 


83. Denver & Trondale.— tec, Denver to Lron- 
dale, 10 miles. President, Wm. W. Porter; Secretary, M. 
Ss. Buel; both of Denver. 


84. Nolan Creek,.—Projacted, Rio Aquila, up Brush 
Creek, 15 miles. President, B. Clark Wheeler; Secretary. 
Porter Nelson; both of Aspen. 

8. Pueblo, Wet Mountain Valley & Western .—Sur- 
veyed, Pueblo to Silver City, 71 miles. President, J. C. 
Teller; Chief Engineer, A. N. Wells; both of Denver. 

%6, Salt Lake, Colorado & Gulf.—Projected, Cortez 
to Ft. Wingate, N. Mex., 130 miles. Chauncy W. Black- 
mer, Salt Lake City. 

87. Sedalia & Palmer Lake.—Surveyed, Sedalia to 
Palmer Lake, 35 miles. President, John D. Perry, St. 
Louis, Mo. Engineers, Martin, Aulls & Follett, Denver. 

Total —Track laid in 1890, 140.6 miles. Track laid since 
Jan. 1, 1891, 108.4 miles. In process of construction, 625 
miles. Located or under survey, 311 miles. Projects of 
some promise, 366 miles. 


NEW MEXICO-—Existing Roads. 


88. Kansas City, El Paso & Mexican,—Surveyed, 
Lanora, Tex., to ite Oaks, 148 miles. 

89. Pecos River —Track laid in 1890, Texas line to 
Eddy, 40 miles. Surveyed, Eddy to Roswell, 90 miles. 
Projected, Roswell to White Oaks, 80 miles. 

9. Santa Fe Southern.—Surveyed, Santa Fe to San 
Pedro, 49 miles, 

91. silver City & Northern.—Track laid since Jan. 1, 
track to Mimbesa Sf calles’ Olbe teste oR 

miles. neer, J. B. Gil- 
christ, Whitewater. 

9. Sitver City, Pinos Altos & Mongallon.—Lo- 
cated, Silver City to Pinos Alto:, 7.5 miles. Chief En- 
weeUiaten Puce Peat ait 

na ac _ e 
Red River, 90.11 caties. in 1890, Colorado line to 


a : —- and Surveys. 
. Denver 4 Paso Short Line.— ’ 
Trinidad, Colo., to El Paso, Tex., 420 Sides Gcnerel tae: 


to Deep 
ident, 


ager, O. M. Houghton, Los Vegas; Andrew McClelland, 
Pueblo, Colo. 

120. Zuni Mountain.—Projected, Coolidge south, 100 
miles. W. M. Weaver, Albuquerque. 

Total.—Track laid in 1890, 60.11 miles. Track laid since 
Jan 1, 1891, 18 miles. Located and under survey, 308 
miles, Projects of some promise. 730 miles. 

ARIZONA: - Existing Roads. 

93. Atlantic & Pacific. Under construction, Phoenix 
north, 16 miles. Under contract, 10 mile post to Ash Fork, 
120 miles. 

TEXAS. -Existing Roads. 
(Lines within limits of map, only). 


94. Aransas Pass Transit.—Graded, Rockport to 
Lighthouse. 9.5 miles. President, John W, Traylor; Chief 
Engineer, B. S. Walthen; both of Dallas. 


9%. Austin & Northwestern.—Under contract, Marble 
Falls to Liano, 15 miles. 


Bonham Rapid Transit.—Track laid since Jan. 1, 
1891. Bonham to fair grounds, 3 miles. President, J. W. 
Rus-ell, Bonham. 


%. Dallas, Pacific & Southeastern,—Partiy grades. 
Dallas oe Aarere, 45 miles. Chief Engineer, W. J. Sher- 
man, as. 


97. Ft. Worth & Denver City.—Track laid in 1890, 
Hodge to Ft, Worth, 5.53 miles. 


8. Ft. Worth & Rio Grande.—Track laid in 1890. 
Dublin to Comanche, 2’ miles. Track laid since Jan. 1, 
1891, Comanche to Brownwood, 31 miles. Surveyed, 
Brownwood to Brady, 44 miles. 


99. Georyetown & Granger.—Under construction, 
Granger to Georgetown, 15 miles. President, Emzy Tay 
lor, Georgetown. 


100. Gulf, Brazos Valley & Pacific.—Track laid in 
189, Milsaps to Mineral Wells, 10 miles, Partly surveye*, 
between Waco and Henrietta, 180 miles. President, C. 
bs White; Chief Engineer, G. B. Gurley; both of Waco, 

ex. 

101. Gulf, Colorado & Santa 
tion, Conroe to Ironwood, 40 miles. 


Haines Medina Valley.—Partly graded, Castroville to 
Lacoste, 7 miles. 
"102. Hearne & Brazos Valley.—Track laid since Jan. 
1, 1891, Hearne toward Mumford, 8 miles. Graded, end of 
track to Mumford, 3 miles. Surveyed, Mumford to Steel's 
Store, 4 miles. President, T. C. Westbrook ; Chief Engi- 
neer, W. 3S. Williams; both of Hearne. 

108. Houston & Texas Central. 
Hutchins to Lancaster, 4.76 miles. 


Houston Belt & Magnolia Park.—Track laid in 1890, 
in city of Houston, 6 miles. Surveyed, Magnolia Park to 
main line, 2 miles; branch to G. H. & H. R.R., 0.5 mile. 

104. 24issouri, Kansas & Texas,—Track laid in 1890, 
Waxahatchie toward Hillsboro, 20.02 miles. Track laia 
since Jan. 1,1891. Milford to Hillsboro, 15.8 miles. Partly 
graded, Swithville to Lockhart, 36 miles; Boggy Tank to 
Sealey, 29 miles, 

105. Ked River & Southwestern.—Under construction, 
Henrietta to Archer City, 30 miles. Projected, Archer 
City to Albany, 70 miles. Chief Engineer, B. 8. Wathen, 
Henrietta. 

106, Red River, Sabine & Western.—Surveyed, Pales- 
tine to San Augustine, 110 miles. Projected, San Augus- 
tine to Alexandria, La., 125 miles ; Palestine to Fort 
Worth, 115 miles. 


107. San Antonio & Aransas Pa+s,—Track laid in 
1890 between West Point & Waco,12 miles. Track laid 
since Jan, 1, 1891, Lexington ‘to Lott, 65 miles. tan An- 
tonio & Tampico R. Surveyed, Alice to Monerey, 
Mex., 230 miles; Yoakum to Velasco, 120 miles. 


108. Velasco Terminal.—Track laid since Jan. 1, 1891, 
Velasco northwest, 20 miles. Under construction, be 
tween Velasco and Arcola, 40 miles. President,C. B. 
Faroew Chicago. Chief Engineer, C. C. Campbell, Ve- 
asco. 

109. Weatherford, Mineral Wells & Northwestern,— 


Track laid in 1890, Weatherford to Mineral Wells, 23 
miles, 


110. Waco, Lampasas & Llano.—Part] ded, Li 
to Lampasas, 40 miles. Surveyed, Lampnnes to Wace, 
100 miles. Chief Engineer, C. A. Gilchrist, Waco. 

Projects and Surveys. 

lll. Beeville, Legarto & Rio Grande.—Pro ‘ 
Beeville to San Diego, 160 miles. President, H. Bnet 
berry, Legarto. 

112, Corsicana & Southeastern.—Surveyed, Corsi- 
cana to International & Great Northern Ry., 50 miles. 
President, Chas. H. Ailyn. Corsicana. 

113, Houston & Brazos River.—Projected, H 
to Velasco, 60 miles. ; S. Taliaferno, Houston. ore 

114, San Antonio & Oakville.—Projected, San An- 
tonio to Oakville, 80 miles, 8. J. Whitocstt San ‘Antonio. 

1145. Pan American.—Under survey, Victoria to 
Brownsville, 240 miles. Chief Engineer, W. H. Baker, 
Victoria, Tex. 

116. South Galveston & Gulf Shore. —Projected, Gal- 


veston to South Galveston, 20 miles. Pr ; ae 
Mott, Galveston. mere. 


117, Tayler, Bryan & Eastern.—Surveyed, Tayler to 


Fe.—Under construc- 


Track laid in 1899, 


Trinity, miles. Ff. M. Mundane, Lexington. 

we aes Set a See te ected , Trin- 
y ranger, les. President, J. M. Hefly; + - 

tary, M. J. Moore; both of Trinity. a 


Total,—Track laid in 1890, 103.11 miles. Track laid since 
Jan. 1, 1891, 142.8 miles. In process of construction, 309 
miles. Located or under survey, 1,225 miles. Projects of 
some promise, 678 miles, 


Tn his introduction to his “Manual of Road Making,” 


GILLESPIE says very truly: “The roads of a country are 
accurate and certain tests of the degree of its civiliza- 
their improvement keeps pace with the ad- 
vances of the nation in numbers, wealth, industry and 
science, allof which it is at once an element and an evi- 


tion 


* Extract from a r by J. WeNDELL Cote, C 
O.. read at the New ¥ E, Columbus, 


ciety of Mechanical Engineers. 





meeting of the American So- 


dence.” If you substitute street pavement for roads, and 
city for nation, the same language is, if possible, a greater 
truth than when published in 1847. The genesis of pave’ 
ments has been like the development of naval warfare—a 
strife between the attack and the defense. As in the 
latter it has been between the increasing power of ord- 
nance and the resisting qualities of armor plate, so in 
pavements the first aim was to make vehicles that bad 
pavements would not break, and then later to makea 
pavement that the traffic could not destroy; but no mat- 
ter if the pavement did destroy the traffic—i. ¢., the 
vehicles and the horses. 

Mechanics have from time to time entered the arena 
with varied forms of metal pavement, but they soon 
wore smooth so as to become more dangerous than stone, 
or if roughened for a foot-hoid were liable to tear off the 
shoes of horses or to fracture and give way, and be short- 
lived. One after another metallic pavements have been 
rejected, and road 
makers today favor 
for pleasure-driv- 
ing the “macadam’ 





and asphalt, where 
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| en eiics — 7, a SF 
A Pavement of Oak Blocks on Cast lron Botton Plate 


granite blocks, while for the congested traffic of the streets 
of our metropolitan cities Belgian blocks or granite blocks 
have been by common consent adopted. 

There is a small piece of pavement 9 ft. by 27 ft. -4 ins., 
in the city of my residence, at a place where the traffic is 
very heavy, a crossing over the sidewalk from our princi- 
pal business street into the freight yards of the “Big Four 
line,” whic. has attracted considerable attention. It isa 
combination pavement of cast iron pockets and bottom 
plate with oak blocks, making an even bottom surface, 
and thus avoiding settling into holes. These iron pockets 
are filled with green oak blocks 3,, ins. square on 
the top and about 5 ins. long. These blocks are 
driven into the iron pockets some 3 ins., and receive the 
traftic op the end of the grain of the wood. Each full-sized 
bottom plate has 5 pockets, 4 half-pockets and 4 quarter- 
pockets, as shown in the accompanying illustration. Thus 
at the joints of the bottom plates in some instances, 2, 3, 
or even 4 bottom plates may support one of the hard wood 
blocks, dividing the strain and holding an even sucface on 
the upper side of pavement. Each iron pocket has a small 
hole for draining away any moisture. 

This block pavement was put down May 30, 1890, with 
the newly sawed oak blocks projecting 2ins. In August, 
1390, I inspected it and found them hammered and worn 
to 1% in. projection; and in September, 1891, another in- 
spection showed them projecting about 154 in. above the 
metal pockets. The traffic crossing it includes largely 
loads of roofing slate and of rough curbstones, in addition 
to the general commercial traffic of the “ Big Four " line; 
and loads of from 3 to 5 tons each are quite frequent. The 
railway yard surface is broken-rock “macadam.” The 
street is asphalt. I am informed that at this crossing new 
road metal bas been deposited “in the yard” within 9 
days, while the asphalt was renewed for some space from 
this block pavement about four months ago. 

It appears that this pavement so far meets the require 
ments of, 

1. A substantial roadway to stand heavy traffic, 

2. A good firm foothold for the horse. 

3. A practically noiseless roadway suited to heavy 
traffic, but also comfortable for pleasure driving or for a 
wheelman. 

STEEL RAILS to the extent of 1,907 tons were turned 
out lately in 24 hours by The Edgar Thomsen Stee! 
Works, The best previous record was 1,675 tons, 
rolled in the same time, by the South Chicago Roll- 
ing Mill. The rails rolled weighed 70 ibs per yard. 


TELEGRAPH POLES OF OLD RAILS are being used in 
India, says Indian Engineering. The method of 
construction is to bolt one or two 6 ft. pieces of rail 
to the foot of a long rail, bury these ends in the 
ground and ram them well. The bracket is made o¢ 
wrought iron bolted to the top of the post with the 
ends turned up for the reception of the insulaters. 
The cost is said to be about $3 each as compared 
with $6 to $10 each for wooden posts, 
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The Government Armor Plate Tests at the 
Indian Head Proving Grounds. 


The testing of armor plates, like the making of 
armor, is a new thing in American engineering. It 
was the American civil war, indeed, which proved 
beyond dispute that the old wooden ship, with 
which so many naval battles of renown had been 
fought, was an obsolete craft, and that it was to be 
succeeded by a vessel protected as thoroughly as 
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Diagram Showing Size of Plate and Position 
and Order of Shots. 


FIG. 3. 


ARMOR PLATES TESTED AT INDIAN HEAD, OCT. 31. 
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kind of armor tobe placed on these ships. European 
engineers had been discussing for years the relative 
merits of “compound” armor, composed of tough 
wrought iron with a hard steel face, and homo- 
geneous armor of solid steel. As a first step in reach- 
ing a decision, specimens were secured of the best 
plates of each class turned out by foreign manufac- 
turers; and the first armor plate tests ever made in 
this country were carried out at Annupolis, 
Md., on Sept. 18 and 22. The results of 
these tests, as our readers will remember, 
were to show the superiority of both the homogen- 
cous steel plates to the compound plate, and the su- 
periority of the nickel-steel plate to the all-steel 


Piate 3. 
ARMOR PLATES TESTED 


Plate 2. 


; 


FIG. 2. 


AT INDIAN HEAD, OCT. 31. 
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produced from photographs taken expressly for this 
journal), 

The Indian Head proving grounds, where these 
tests were made, are located on the Maryland bank 
of the Potomac river, about 21 miles below 
Washington. They are therefore far more con 
venient of access from Washington than the Annap 
olis grounds, where former tests have been conduct 
ed;and it is expected that all future tests will be 
made here. The development and improvement of 
the Indian Head proving grounds has been in charge 
of Ensign R. B. DASsHIELL, and the facilities for 
rapid work are such that the tests of three plates 
with both the 6-in. and the 8-in. guns have been com 


Plate 1. 
PHOTOGRAPHED AFTER 4 SHOTS AT 


EACH PLATE. 


PHOTOGRAPHED AFTER THE FIFTH SHOT AT EACH PLATE. (ALL PROJECTILES AND THEIR 


FRAGMENTS WHICH REBOUNDED ARE PILED IN FRONT OF THE PLATES. 


possible from an enemy’s fire. The “ ironclads” of 
the civil war, however, were many of them pro- 
tected by old railroad iron; and it was left to Euro- 
pean nations to work out the systems of attack and 
defense with modern guns and modern armor 
which have now reached such perfection. 

But after the adoption of the new naval policy, 
under which the United States is rapidly being sup- 
plied with an efficient navy of modern ships, there 
came atime when a decision had to be made as to the 


plate. (See Ene. News, Oct. 4, 1890.) Immediately 
following these tests, steps were taken to begin the 
manufacture of armor plate in American mills, the 
Bethlehem Iron Works and Carnegie, Phipps & Co. 
being the pioneers. It is some of the first products 
of these two establishments which have now been 
tested, as reported in our issues of Nov. 7 and 21, 
with results which are highly creditable to their 
makers and which our readers can estimate for 
themselves from the accompanying engravings, re- 


pleted in a single day; while it will be remembered 
that in the Annapolis tests of a year ago several 
days intervened between the tests witb the 6-in. and 
those with the 8-in. gun. 

The testing of the plates was performed under in 
spection of the following board: Admiral L. A. KiM- 
BERLY, Capt. E.O. MatHEws, Commanders W. R. 
BripeMaN, F. E. Cuapwick, C. H. Pavis, A. 5 
Barker, Lieut.-Commander A. R. CowDEN, Lieut 
W. H, H. SovurHERLAND, Prof. P. R. ALGER, Asst 
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Naval Constructor J. J. WoopWARD, Prof. L. R. 
Lenox. The arrangements for the test were made 
under direction of Commodore WM. M. Fo.cEr, 
Chief of the Bureau of Ordnance, Navy Department; 
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backing by 12 bolts, 2'¢ ins. diameter, and was 
supported at the sides as shown in the photo- 
graphs. 

Each plate was subjected to 5 shots, four from a 6- 





After 4 Shots. 





Plate 6, 


Plate 5. 





Plate 4, 


After 5 Shots. 
FIG. 4. ARMOR PLATE TESTS AT INDIAN HEAD, NOV. 14 
Outline Drawings from Photographs Showing Diameter of Bulge, Fringe Surrounding Hole, and Character 
and Extent of Cracks 





FIG. 5. VIEW OF BACK OF PLATE NO. 1, 


and we take this opportunity to acknowledge the 
courtesies extended by him and his staff to Mr. D. J. 
HOWELL, of Washington, D. C., who witnessed the 
tests as ENGINEERING NEws’ representative. 

All the plates tested were 8 ft. high, 6 ft. wide and 
10}¢ ins. thick. They were mounted against a back- 
ing of oak timbers 36 ins. thiek, practically the same 
construction as that used in the tests of September, 
1800, at Annapolis, and illustrated in detail in our 
ssue of Oct, 4, 1890, Each plate was attached to the 





FIG. 7. VIEW OF BACK OF PLATE NO. 2. 


(Cut made direct from photograph.) 


in. gun, in the positions and order shown in the dia- 
gram, Fig. 1, and one from an 8 in. gun in the center 
of the plate. As usual in armor plate tests the order 
of firing was such that a shot in the first position 
was placed in each plate, then a shot in the second 
position, &c., thus giving as long a time as possible 
for the plate to recover from the effects of the shot 
or develop cracks. The plates were set with their 
faces perpendicular to the line of fire as the gun was 
trained upon them. 
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The 6-in. gun was mounted with its muzzle 57.5 ft. 
from the plates, upon a central pivot, gravity return- 
ing carriage; and it was protected in front by a tim- 
ber framework and an earth and sandbag embank- 
ment. The gun was a breech-loading rifle of the fol- 
lowing dimensions : 

Caliber, 6ins. Weight, 13,370 lbs. 

Length: total, 21.3 ft.; total of bore, 20.31 ft. 

Distance across rimbases, 24 ins.; greatest diam. 
eter of body, 21 ins. 

Rifled bore, length, 207.26 ins.; twist, Oto Lin 25. 

Grooves, 24; width, .415 in ; depth, .05 in. 

Chamber: length, 33.99 ins.; diameter, 7.0 ins.; ca 
pacity, 1,299 cu. ins. 

Travel of projectile, 209.76 ins. Chamber pressure, 
15 tons, 

Holtzer armor piercing steel projectiles, 17 ins. 
long and weighing 100 lbs., were used; and they 
were given an initial velocity of 2,075 ft. per second 
by a charge of 42.4 lbs. of brown powder from the 
Dupont works. 

The 8in. gun used was a breech-loading rifle 35 
calibers in length, mounted with its muzzle 5 ft. 
from the plates. The principal dimensions of the 
gun are as follows : 

Caliber, 8 ins.; weight, 29,400 Ibs. 

Length: total, 25.4 ft.; total of bore, 24 21 ft. 

Distance across rimbases, 33.8 ins.; greatest diam 
eter of body, 28.75 ins. 

Rifled bore, ength, 242.77 ins.; twist, Oto 1 in 25. 

Grooves, 35; width, .485 and .415; depth, .05 in. 

Chamber, length, 45.05 ins.; diam., 9.£ ins.; capaci 
ty, 3,176 cu. ins. 

Travel of projectile, 245.47 ins.; chamber pressure, 
15 tons. 

Firminy armor piercing projectiles 20 ins. long 
weighing 210 lbs. were used; and they were given 
an initial velocity of 1,750 ft. per second by a 
charge of 74'¢ lbs. of brown powder. In the tests 
on Nov. 14, however, the projectile used with 
the 8-in. gun on plates Nos. 4 and 5 was a Car- 
penter projectile, 244, ins. long, weighing 250 lbs., 
fired with a charge of 72 lbs. of powder, and hav- 
ing an initial velocity of 1,700 ft. per second. The 
8 in. projectile fired at plate No. 6 was a Firminy, 
173¢ ins. long, weighing 210 Ibs., fired with a charge 
of 744¢ lbs. of powder and attaining an initial 
velocity of 1,750 ft. per second. 

The plates tested on Oct. 31 were as follows: 


len 


FIG. 6. VIEW OF BACK OF PLATE NO. 3. 


Plate No. 1: a high carbon nickel steel plate made 
by the Bethlehem Iron Co. 

Plate No. 2: a low carbon nickel steel plate made 
by Carnegie, Phipps & Co. 

Plate No. 3: alow carbon steel plate, treated by 
the Harvey process, made by the Bethlehem Iron Co. 

On Nov. 14, three more plates were tested at the 
Indian Head grounds, as follows: ee 

Plate No. 4: a high carbon nickel steel plate made 
by Carnegie, Phipps & Co. 
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Plate No. 5: a low carbon nickel steel plate, 
treated by the Harvey process, made by Carnegie, 
Phipps & Co. 

Plate No. 6: a high carbon nickel steel plate, 
treated by the Harvey process, made by the Bethle- 
hem Iron Co. 

It will thus be seen that of the six plates tested, three 
were furnished by one firm and three by the other ; 
also three were treated by the Harvey process and 
three were untreated ; also three were high carbon 
steel and three were low carbon. All the plates but 
one were of nickel steel, that material having been 
practically decided upon for the plating of the ves- 
sels now under way. The Harvey process, which 
consists in a surface hardening of the plate by heat- 
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ing it in contact with carbon, was described at 
length in our issue of Oct. 24, 1891; and the results of 
previous tests of plates treated by it have been re- 
ported by us from time to time. 

In the accompanying table the results of each shot 
are given in a form convenient for comparison. 
Penetration is in all cases measured from the face of 
the plate to the point of the projectile. The bulge 
around the shot hole is noticeable in the illustrations 
reproduced directly from photographs as a light 
colored circular area. On the sketches the extent of 
the bulge is indicated by a dotted line. 

THE TWO HIGH CARBON NICKEL STEEL PLATES. 

Plate No. 1, the high carbon nickel steel plate 
made by the Bethlehem Iron Co., endured the four 
6-in, shots with little cracking, and with quite 
moderate penetration, the average being only 11,% 
ins. The initial strains set up by these four shots, 
however, were evidently very great, for the 8-in. 
shot made three diagonal cracks, as shown in Fig. 3, 
that in the upper left hand corner being 1 in. wide. 
The great elasticity of the material, however, was 
well shown by the fact that this ponderous 8-in. 
shot, after passing into the plate until its point stuck 
out 5 ins. in the rear, rebounded 25 ft. toward the gun 
before striking the ground, and then took a further 
leap of 29 ft., landing finally with its hase toward 
the plate, practically uninjured. This rebounding 
of the projectiles was a marked feature of this plate’s 
behavior, as seen by Fig. 3, where they are placed 
in front of the plate. Fig.5 is drawn from a photo- 
graph of the back of this plate. Evidently the plate 
had toomuch carbon to endure its severe punish- 
ment without serious cracking. While we are not 
informed as to the exact composition of this plate, 
as the newspaper reports have credited it with 38° 
of carbon we think it probable that its carbon _per- 


centage was §%. 


No. 2 Low C. Nickel, 
Carnegie. 


Throw crack, igin. wide Bad through cracks 
51 Stuck in = pene, apparent- Pt. stuck in p’te; base beoke! Rebounded, broke 
base broke off levee ie in phate intact. 
plate 


unin- Stuck in plate; backing) iat in 
and bolts uninjured. 


Plate No.4 is interesting to compare with the 
above, plate No. 1, since it was of the same 
composition, but was made by Carnegie, Phipps & 
Co. This plate was somewhat worse cracked than 
No. 1. The shot in the lower left hand corner made 
acrack \-in. wide down to the edge of the plate, and 
the shot to the right of this made three cracks, radi- 
ating from the previous shot hole, two of them }¢ in. 
wide. The Sin. shot made a diagonal through 
erack across the plate, 1 in. wide; and when the 
plate was removed from the backing the lower left 
hand corner fell off. Theaverage penetration of the 
6 in. shots was 1123 ins., or 4} ins. more than in the 
Bethlehem plate. The 8-in. shot rebounded from 
it, however, with only 9% ins. penetration; and it is 


No. 4 _ C. Nickel, 
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one piece fell 200 ft. away. scattered. 
..|/Point stuck in plate. Base/Rebounded, broke 
| broke off. | scattered. 
intact, |Stuck in plate intact Rebounded, , broke 
| scattered. 
up uninjured. 


ins., but 
rim off. 


last Rebounded whole 


backing, 
scaled and cracked. 


layer broken and bulged; 
bolts uninjured. 


important to note that it weighed 40 lbs. more 
than the 8-in. shot fired at the Bethlehem plate. 


The powder charge, however, was 214 Ibs. less. 
The composition of this plate was: Carbon, 0.45%; 
phosphorus, .010%; manganese, ‘0.65%; nickel, 3.06%. 
These are the average of 12 analyses from the drill- 
ings of the 12 bolt holes on the back of the plate. 
The variation, however, was considerable, the maxi- 
mum and minimum being as follows: Carbon, .367, to 
19%; phosphorvs, .008% to .015°,; manganese, .61%, to 
70%; nickel, 2.95% to 3.15%. The ladle test showed: 
Carbon, .41%; phosphorus, .016°/; manganese, .63/; 
nickel, 3.10%. The ingot weighed 46,000 lbs., while 
the finished plate weighed 20,590 lbs. Tests of speci- 
mens showed an elastic limit of 45,850 to 50,520 Ibs., 
an ultimate strength of 85,050 to 105,150 Ibs., an 
elongation of 7.5% to 18.5%, and a reduction of area 
of 6.76% to 26.9%. The plate was oil tempered and 
annealed. 
THE TWO LOW CARBON HARVEY PLATES. 

Plate No, 3 was a low carbon steel plate, without 
nickel but treated by the Harvey process, made by 
the Bethlehem Iron Co. Its hard surface broke two 
of the 6-in. shots and held their points fast. The 
other two stuck in the plate intact, and the 8-in. 
shot went through into the backing. There was no 
rebounding of the projectiles whole, as from the 
nickel] steel plates. The penetration of all the 6-in. 
shots was remarkably small, averaging only 7% ins., 
and the back of the plate was only sligntly cracked 
underneath the tworight hand shot holes, as seen in 
Fig. 6. The shots on the left hand side of the plate, 
however, caused bad cracks; and the 8-in. shot made 
a crack }¢ in. wide diagonally across the plate. 

Plate No. 5 differed from the preceding in having 
a percentage of nickel, and in being from the Carne- 
gie works instead of from Bethlehem. The 6-in. 
shots penetrated it much more readily than No. 3, 


and/Stuck in plate uninjured... 
and Stuck in plate uninjured... 
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averaging a penetration of 14}§ ins. This wou): 
seem to indicate that nickel has a softening as we}! 
as a toughening effect. The smashing of the pro. 
jectiles did not take place as with the other Harve; 
plate, and three of them stuck uninjured in 1), 
plate. One rebounded a distance of 47 ft. The goo 
work of the nickel was shown by the fact that not 
acrack was caused by the 6-in. shots. Even the 
8 in. shots caused only two small cracks, extending 
from the upper and lower left hasd shot holes t, 
the top and bottom of the plate, in. and }; in, 
wide. When removed from the backing the back 
of the plate showed some bulging, and the penetra 
tion had of course been great enough to damage the 
backing. 
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Plate No. 2. It is also of mush interest to com- 
pare this plate, a low carbon nickel steel made by 
Carnegie, Phipps & Co., with the preceding plate, No. 
5, the two being from the same makers, and the dif 
ference being that No. 5 was treated by the Harvey 
process while No.2 was not. The average pene- 
tration of the6-in. shots in No.2 was 20,5 ins., or 
58¢ ins. more than in No.5. This would indicate a 
considera bly increased resistance in the 
plate treated by the Harvey process. ‘There 
were nocracks whatever in plate No. 2 from the 
6-in. shots; but the 8-in. shot made a diagonal 
through crack, as shown in Figs.3 and 7. The lat- 
ter illustration is especially interesting on account 
of the remarkable endurance which it shows of the 
sharp points of the projectiles. The 8 in. and one of 
the 6 in. are seen projecting from the bulges on the 
back, apparently as perfect after penetrating 10 
ins. of nickel steel as when received from the 
maker. This plate, however, was by no meats 
severe on the projectiles ; al] but one of them stuck 
in the plate almost intact. 

The test sheet of this plate gives the following as 
its history : The ladle test showed .22% carbon, .025 
phosphorus, .68% manganese and 3.09% nickel. ‘The 
metal was cast in a sand mold Sept. 19, making an 
ingot 27 x 80ins. section, weighing 46,450 Ibs. The 
finished plate weighed 20,844 Ibs. The physi- 
cal test, showed 42,770 Ibs. elastic limit, 74,500 
Ibs. ultimate strength, 31% elongation, and 54.! 
reduction of area. The average of the aualyses from 
the bolt-hole drillings showed .26% carbon, .016 
phosphorus, .75% manganese, 3.27 nickel, and (30 
sulphur. 

Plate 6. To the high carbon nickel steel plate 
treated with the Harvey process, made at the Beth 
lehem Iron Works, the honor of making the best 
records in these tests seems to be due. The two 6-in. 
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shots on the right side were smashed by the plate 
most successfully; these shots did not cause either a 
crack or a bulge on the back of the plate. The two 
left-hand shots, however, penetrated- far enough to 
pierce the back of the plate, but then rebounded to- 
ward the gun. The cracks from the 6-in. shots were 
small; but the 8 in. shot cracked the plate diagonally 
from the center toward the left-hand corners, as 
shown in Fig. 4. It is stated that the plate was un- 
evenly tempered and that it was due tothis that the 
right side showed so much better results 
than the left side. This result, taken in connec- 
tion with the behavior of Plate No.3, where also 
the two sides of the plate showed great difference 
in their resistance to the shots, seems to indicate 
that greater uziformity, either in the treatment of 
the steel or in the application of the Harvey pro- 
cess, is needed. If this can be obtained, so that the 
whole surface of the plate shall show as remarkable 
results as did one side of Plates 3 and 6, there will 
be still further cause for congratulation on the suc- 
cess of American armor plate manufacture. 


The Break in the Brooklyn Main Conduit. 


At 1:20 p. M. of Saturday, Nov. 21, a break occurred 
in the Brooklyn gathering conduit leading to the 
main pumping station of the Brooklyn water-works, 
causing the death of 4 men, and wholly cutting off 
the supply of water to the engines which raise the 
whole of the city’s supply to the distributing- 
reservoirs. There was at that time some 83,- 
000,000 galls. in the reservoirs, or about 34 hours’ 
supply, the present daily consumption being 
58,000,000 galls. No attempt was made to check 
the use of water until over 24 hours after the 
accident, it being hoped that the break could be re- 
paired before the reservoir supply was exhausted. 
On Sunday afternoon, however, a general alarm 
was sent out cutting off the supply from all engines 
and factories and enjoining the strictest caution on 
families, who were especially forbidden to celebrate 
‘* wash day” with the usual festivities. Early Mon- 
day morning the elevated railways and bridge cars 
were stopped for want of water, no elevators or fac- 
tories were running which depend upon the city 
mains for water, in but few residences could water 
be drawn, even for drinking and cooking, and the sit- 
uation generally was very alarming. Fortunately the 
break in the conduit proved to be in the roof only, 
so as not to require general repairs before the supply 
was renewed, and thus it was possible to resume 
pumping about 9 Pp. M. on Monday, and by Tuesday 
morning the trouble was over. Otherwise it might 
have been several days more before the break was 
repaired. 

The circumstances were these: The main conduit, 
which has supplied the city since 1859, is of brick, 
about 10 ft. wide and 8 ft. bigh at the lower end, 
where the break occurred. It comes in an almost 
direct line from the storage reservoir at Hempstead 
to the pumping station, 12‘¢ miles. Full details of 
the old works will be found in our MANUAL or 
AMERICAN WATER-WoRKsS affd in the earlier vol- 
umes of this journal. The capacity of the old con- 
duit is upward of 80,000,000 galls. per day. 

Animportant new extension to the works, fully 
illustrated and described in our last volume, and 
especially on March 7, 1891, was the cause of the late 
accident. 

The new Millburn storage reservoir is to connect by 
an auxiliary conduit with a new main pumping sta- 
tion (ENG. News, June 6, 1391), almost opposite the 
old one. Messrs. Cranford & Valentine, the con- 
tractors, have been engaged for two years laying 
this new conduit, which is a 48-in, cast iron pipe. 
The contractors had reached a point about 1,000 or 
1,200 ft. from the new pumpirg station, and were 
possibly over-contident that all danger of ac- 
cident was past. The new conduit parallels the 
old one at a distance of about 10 ft., all the way 
from Hempstead, varying from 20 to 36 ft. below the 
surface. A trench was dug toa point on a level 
with the bottom of the main conduit, the sandy 
sides of the pit being shored in the usual way. 
4 crane operated by a small steam engine, which 
traveled along a temporary track was used to lower 
the pipe to place. The crane and engine were 
housed in a frame building which sheltered the men 
in stormy weather. A gangof 50 men was engaged 
in digging and shoring the trench, much of 
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which was helow the water line, so that the trench 
was a wet and troublesome one, especially near the 
pumping station, where it was deepest. 

At the point where the accident occurred the ex- 
cavation was over 30 ft. deep. The men were work 
ing in something that closely resembled a quick- 
sand, for the floor of the trench was soft, damp and 
yielding. A number of Italians were shoveling out 
the dirt to a point extending something like 40 ft. 
from the derrick. Several laborers were shoring up 
the sides as the excavation was proceeding and a 
length of pipe had been rolled over tc the derrick. 
Some sl ght signs of weakness in the shoring | ad 
been observed on Friday. 

Above the trench and directly over the old stone 
conduit was a bank of sand some 10 ft. high, which 
has been thrown out by the shovelers. There were 
several hundred tons of sand there. Suddenly, and 
without the slightest warning, the walls of the 
trench next to the old conduit, on the north side, 
caved in. The other side, of course, almost instantly 
followed. There werea number of hairbreadth es- 
capes, four serious injuries and four men killed and 
deeply buried. 

The break was found later to be a cave-in of the 
roof of the conduit, some 50 to 80 ft. long, the walls 
being left comparatively uninjured. The conduit 
has a fall of only 6 ins. per mile for about 4%{ miles 
from the pumping station and 6}, ins. for the re- 
maining 74s miles. Water, therefore, does not flow 
under a head, and hence the result of the cave-in was 
simply to drop the large superincumbent mass of 
earth into the conduit, completely damming it. 
Hence the break was at once detected at the pump- 
ing station, and orders were immediately telephoned 
up the conduit to shut off the water supply and 
open sluiceways to drain the conduit. The flow of 
water was therefore soon stopped, without its add- 
ing much to the disaster. 

The probable cause of the break is evident enough 
overloading of the top of the conduit at the same 
tinie that the sides were relieved from pressure by 
the adjacent trench. There is said to have been 
only 5 ft. of wet earth shored up between the side of 
the old conduit and the trench. A 12-in. main of the 
Long Island Water Supply Co. chanced to cross the 
trench near the point where the break occurred, a 
few feet below the surface of the street. It has been 
suggested that this main broke and the water 
which flowed from it moistened and undermined the 
sand, but there is no other evidence as yet made 
public to support this theory than the coincidence 
that the break happened just at this point. 

By an unfortunate coincidence, only one of the 
three large distributing reservoirs had any water in 
it. The large new reservoiro 160,000,000 galls. capa. 
city, though ready for use, had not yet had any water 
in it, and one of the old ones or, more properly, one 
section of the old one, each of 83,500,000 galls, ca. 
pacity, had been drawn off for cleaning without 
waiting forthe new one to go into use. A reason 
for so doing is stated to have Leen that for weeks 
past the supply of water has been so limited that 
more thai one reservoir could not be kept full. 

A large force of men was put at work within two 
or three hours after the accident to clear away and 
repair the break, any attempt to recover the bodies 
being abandoned, after one had been recovered, in 
view of the seriousness of the situation. Work 
seems to have been carried on under a good deal 
of disadvantage, however, the emergency being 
a wholly unexpected one, and it was not until 9 
p. M. of Monday night, some 56 hours after the 
break, that the old conduit was cleared out. Its 
walls and bottoms being still intact, water at once 
began to flow, and astream 4 to 6 ft. deep was and 
still is run past the break, without having to stop to 
make any repairs. But for this fortunate fact, which 
must be regarded as nothing more than a very ex- 
ceptional bit of luck, at least 24 hours’ more delay 
would have been necessary to construct a temporary 
wooden flume past the break. 


THE PROPOSED PARIS-ROUEN SHIP-CANAL would 
be about 114 miles long and 23 ft. deep, and the esti- 
mated cost is about $30,000,000. A popular vote 
taken is largely in favor of construction. 





THE ELECTRIC TRANSMISSION OF POWER from Niag- 
ara Falls to Chicago is now being carefully stud- 
ied, and Mr. H. W. Lronarp, of this city, has sub- 
mitted a definite scheme for furnishing all the 
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power needed for the electric exhibit. The distance 
is about 475 miles (against 105 at the Frankfort Ex- 
hibition), and the initial voltage proposed is no less 
than 80,000, against some 35,000 at Frankfort. In 
view of such gigantic potentials, it is hard to realize 
that no longer ago than 1876-80 100 volts seemed 
about the attainable limit. Mr. LEONARD estimates 
the cost of the generating plant complete at $50 per 
HP. delivered in Chicago, the cost of the conductor 
at $120 per HP., and the cost of the receiving mo 
tors and converters at $35 per HP., 40 
lowed for loss of power in the conductor, 


PERSONALS. 


Mr. WILLIAM H. FENNER has been elected Presi 
dent of the Grant Locomotive Works, Chicago, Il. 

Mr. C. F. FaG has been elected 
North Hudson County 
Joun H. Bonn, 


beng al 


President of the 
Ry. Co., to succeed the late Mr 


Mr. W. P. Rounps, C. E., has been appointed En 
xineer and Superintendent of Public 
Morgan Park, Il. 


Improvements at 


Mr. JAMES L. MALLETTE has been appointed Mas 
ter Mechanic of the South Bound R. R. Co., the principal 
oftice of which is at Savannah, Ga. 


Mr. ‘THOMAS ANDERSON has resigned as Master 
Car Builder of the Chicago & Fastern Illinois R. R. Uo 
to accept the same position on the Pittsburg & Western. 


Mr. C,. W. Ristey has been appointed General Su 
perintendent of the Pittsburg, Akron & Western R. KR 
Co., with headquarters at Akron. Mr. Risley was form 
erly Superintendent of the same company. 


Mr. JAMES S. HarIne, M. Am. Soc. C. E., bas 
resigned his position as Resident Engineer and Superin 
tendent of Tuxedo Park, N. Y., and has accepted the pu 
sition of Assis.ant Engineer with Messrs. Coffin & Stan 
ton, of this city, 


SOCIETY PROCEEDINGS. 


Engineering Association of the South.—The an 
nual meeting was held in Nashville, Tenn., Nov. 12; Pres 
ident Jno. B. Atkinson presiding, with about 30 members 
and visitors present. Communications extending courte- 
sies were received, and also one from the General Com. 
mittee of Engineer Societies notifying the Association 
that its assessment for the fund to meet the expenses of 
the engineering headquarters at Chicago during the Co- 
lumbian Exposition had been placed at $200. As this was 
in excess of the amount assessed at the time this Associa 
tion voted to join the movement to establish engineering 
headquarters, the Association voted to ratify its previous 
action and to accept the assessment. 

Treasurer W. H. Ross submitted the following report: 


Received from former treasurer. 


, $377.07 
Received from secretary during past year.. 


635.52 
Totol receipts Sea ; Siesta $1,012.59 
Bills paid on approvalof Finance Committee.. 609.72 


Leaving balance cash on band $402.87 
Secretary Olin H. Landreth submitted the following re- 


port: 
First of Re- 


li . +. Addi- At pres 
Membership. year. signed. Died. tions. ont. 
Resident members 21 i ai 2 
Non-resident “ : 70 5 1 Il 75 
Non-res’t.. associates 3 1 I 3 
Resident juniors... 2 1 3 
Non-res’ . juniors. 5 2 7 
TOGA... osc — 6 2 15 108 


The deaths during year were 2, Eben Pardon and H. 8. 
Butler. Papers read, 12: published, 10. Meetings: At 
Nashville, 7; at Birmingham, 1; at Ecrlington, 1; total, 9, 

Mr. W. C. Smith announced to the Association that a 
chapter of the American Institute of Architects had re- 
cently been organized in Nashville, and submitted an ap- 
plication from the chapter for the privilege of holding its 
regular meetings at the new headquarters of the Associa- 
tion at a rental price to be agreed upon. The matter was 
referred to the Executive Committee with power to grant 
the request. 

The tellers reported the election of three new members 
and the following Board of Officers for the ensuing year: 
President, A.V. Gude, Atlanta, Ga.; Vice-Presidents, Jas. 
Geddes, Nashville, and F. P. Clute, South Pittsburg, 
Tenn. Directors from Tennessee, FE. C. Lewis, W. I, 
Dudley and W, F. Foster, of Nashville, Tenn.; director 
from Georgia, Hunter McDonald, Atlanta, Ga.: director 
from Kentucky. Jno. MacLeod, Louisville, Ky.; direeter 
from Alabama, Chas. B. Percy, Montgomery, Ala.: Sec 
retary, Olin H. Landreth, Nashville, Tenn.; Treasurer, 
W. B. Ross, Nashville, Tenn. 

President Jno. B. Atkinson then read the President’s 
annual address which comprised a very carefully 
prepared exhibit of the engineering features of productive 
and industrial development during the past year. The 
address also gave a brief résumé of the most striking 
developments in enginecring, particularly in the engineer 
ing of transportation, during the year. The address wij! 
be published in full. 
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Drawings and Photographs of all new engi- 
neering works or designa, large or small, of interest from 
thetr magnitude, novelty, or originality, as well as newly 
adopted Standard Plans for engineering structures 
or detacs, rolling stock, etc., are always desired for early 
publication. Also Brief Technical Notes of the 
cost or manner of executing work, tests of materials, ma- 
chines or other new devices, and News of New Con- 
struction of all kinds. Letters for publication must 
be accompanied by the name or card of the writer. 


COMING TECHNICAL 


Western Society of Engineers.—Dec. 1, Becy., J. W. 
Weston, 230 La Salle St,, Chicago, , 
Engineers’ Club of St. Lowis.—Dec. 2, Secy., Arthur 
Thatcher, Room 801, Odd Fellows’ Building, 
Amertcan Society of Civil Engineers .—Dec, 2. 
Francis Collingwood, 127 East 23d St., New York, 
Canadian Society of Civil Engineers. —Dee, 8, Secy., 
H, T, Bovey, 112 Mansfield St., Montreal, P, Q, 
ineers’ Club of Minnea olis .—Dec, 8. Rooms, 
a. of Dallas. —Dee, 4, 


Ei 
Public Library Bl Jappelen, 
‘Givit” 
Secy., E, K, Smoot, 803 Commerce St, 


jaa of 

Technical Society’ of the Pacific Coast,—Dec, 4, BSecy., 
O, von Geldern, 819 Market St,, San Francisco. 
Engineers’ Club of Philadelphia,.—Dec, 5, House, 1122 
Girard St, Secy., Howard Murphy, 

Swedish Engineers’ Club —Dec. 5. Secy., P. Valentine, 
At 231 Union St., Brooklyn, and 646 North 104 t St., Philadelphia. 

Northwest Railroa Club, — Deo, 5. Rooms, Unien 
Station, St, Paul, 

Civil Engineers’ Society of St. Paul,—Dec.7. Secy., 
©, L, Annan, 

Engineers’ Club of Kansas City.—Dec. 7. Rooms, 
Baird Building, Secy., H, Goldmark, 

Atlanta Society of Civil Engineers .—Dec. 8. Secy., 
Parker N, Black, Room 39, Capitol Block. 

Denver Society of Civil Engineers .—Dec, 8. 
Geo, H, Angell, 

Septhenennres Society of Engineers.—Dee. 8 Rooms, 
Occidental Block, Seattle, Secy,, E, H. Warner, 

Civil ~~ neers’ Association of Kansas .—Dec. 9, 
Secy. . Herring, Wichita, Kan, 

New fs cane Railroad Cree. —Next meeting, Dec. 9, At 
United States Hotel, Boston, , F. M, Curtis, 
Civil Engineers’ Club of “Ole land .—Dee. 11. Secy., 
A. H, Porter, 50 Euclid Ave. 
Engineering | Association of the Southwest,—Dvc. 11, 

Secy., O, H, Landreth, Nashville, Tenn. 

Northwestern Track and Bridge Association.—Dec, 
11, Rooms, Union Station, St, Paul, 

Western ailway Club,—Dec. 
Building, Chicago, Secy., Ww. H. Marshall, 

Engineers’ Society of Western Pennsylvania .—Dec. 
15, Secy., J, H. Harlow, Pittsburg, Pa, 

Boston Nociety 7 Civil Engineers, —Dec, 16, Secy., 8, 
E, Tinkham, City 

E — Club - Cincinnati,—Dec. 17. BSecy,, J. F. 


MEETINGS. 


Secy., 


Secy., 


Rooms, Rookery 


= York Railroad Club,—Dec, 17, Rooms, Gilsey 

ouse, 

Scandinavian Engineering Society of Chicago.— 
Deo, 17.  Secy., T. G. Pihlfeldt. 113 Ademeau’ 

Montana Society of Civil Engineers,—Dec, i9, Helena, 


ENGINEERING NEWS. 


NEVER before in the history of the Patent Office, 
so far as we know, has there been such an instance 
of brazen assurance in using the letter of the patent 
law to break its spirit,as has been momentarily 
successful in the case of the Berliner patent, just 
issued. It is common enough to drag along the 
proceedings on important applications by one plea 
or another so as to considerably extend their period 
by postponing the date of issue; but that it should 
be possible to keep two applications owned by the 
same company in nominal interference for 14 years, 
and thus nearly double the legal period of private 
ownership of a great mopopoly, is an abuse so pa- 
tent that we cannot believe it will prove possible on 
legal grounds alone, apart from the merits of the 
claims, It is a fundamental principle of law that 
fraud vitiates all transactions, and if an interfer- 
ence is not fraudulent when the same interest is 
arguing both sides of it, and conniving to so argue 
it as to prevent a decision till one is desired, it is 
hard to see what is. Fortunately. it is not likely 
that the newly issued patent is sufficient on its face 
to prolong the telephone monupoly, for reasons 
admirably summarized in a letter from Mr. PARK 
BENJAMIN which appears in another column; but 
in many cases such efforts at illegal extension may 
succeed and do succeed, and tie only permanent 
and adequate check upon them lies in some radi- 
cal change in the patent law, such as, for instance, 
limiting the life of a patent to 19 or 20 years from 
the filing of the application, instead of (or in addi- 
tion to) the present limit of 17 years from the date 
of issue. This would allow a reasonable period for 
genuine preliminary interferences; and in the very 
rare cases when genuine litigation might unavoid- 
ably extend over a longer period, substantial justice 
would still be done, since the right to the patent is 
then apt to be so doubtful that a shorter period 
would be equitable. 

dacipninc saan 

THE annual address of President R. w: Hunt, 
of the American Society of Mechanical Engineers, 
which appears in full in this issue, gives sucha clear 
and complete history of American rolling mill prac- 
tice as to give it extraordinary interest and perma- 
nent value. Certainly, no such complete summary 
of what has been done to date, and how it was done, 
has yet appeared, nor is it likely that it soon will 
appear, for the number of men competent to pre- 
pare it is small and rapidly decreasing. We re- 
gretted very much that we were not able to give 
the address in our last issue, but it was utterly 
impossible for us to find space for the whole of 
it, and the address was one which did not readily 
lend itself to division. 

With the exception of the brief closing para- 
graphs referring to the rolling of sheet metal from 
liquid steel the document was purely of an histor- 
ical nature, and did not pretend to discuss future 
possibilities nor disputed facts or theories. Those 
closing paragraphs, however, have a decided 
human interest in addition to the news they give 
of one of the most striking of the pending metal- 
lurgical advances. In temperate and courteous, 
yet forcible language, Mr. Hunt makes what 
amounts to a distinct charge against Sir HENRY 
BESSEMER of discourteous and unfair treatment of 
Mr. Epwin Norton, of the well known firm of 
Norton Bros., of Chicago, who has recently de. 
veloped into a working possibility the rolling of 
sheet metal from liquid steel, and who (if he 
finally succeed with the commercial as he has with 
the experimental stage) will undoubtedly deserve 
the credit of being the real inventor of the process, 
We will not here repeat the grounds upon which 
the charge is made: they are given with suffi- 
cient fullness in Mr. Hunt's address; but unless 
there are some facts in the case which have not 
yet appeared, the judgment of disinterested men 
must be that the case is pretty well established. 
Sir HENRY BESSEMER enjoys and deserves an ex- 
alted reputation as a great inventor. He cannot 
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lose it, but he will not add to it by claiming als. 
what he does not deserve. 


Railway Construction in the Far Western 
States. 


We present with this issue the last of our series 
of sectional maps for 1891, showing the progress 
and prospects of railway cunstruction in the 
United States. As in the other numbers of the 
series, our statistics, which cover the eleven states 
and territories lying west of the 100th meridian, 
show a considerable decrease in activity from last 
year's figures, especially in the work actually com- 
pleted and in progress. On the other hand, it wil! 
be seen from the second table below that the num- 
ber of new enterprises, not yet matured, but which 
seem to have some prospects of success, is much 
larger now than it was a yearago. The summa- 
ries of the’work in the various stages of progress in 
each state are shown in the following table : 


TRACK LAID 
STATES. fo ee a a 


1890. | in 1801. 


“9.7 | 47.9 
396.5 | 207.1 


~ A jack 'ss| Located Teatoct ts 
| & under} of some 
A ction.) survey. | promise. 


Wyoming. 
Montana. 


Idaho. 16.5 
W’sh'ngt'n 310.6 
2 acess Sy 


“70. ; 148. 
108.4 ; 311. 
18. se 308. 


918.9 


Total... ..|1,325.3 “me | 4, 4180 6,050 


Comparing these totals with those published in 
connection with the last preceding map of this 
section, we have the following results at the dates 
given: 

Track laid~ 
Year Portion Under Under 
pre- of year construc- Sur- 


vious. todate. tion. 
835.5 1,404 2,617 
1,325 325.3 3 


_ 99 1,100 
Incr, or decr., 1891 +489. 8 "455 —1517 +239 +2,073 
per ct. + 58.6 


32.4 —87.9 46.09 +416 
An examination of our map and figures in de- 
tail will show that the work of new coustruction is 
confined largely to the states of Montana, Wash- 
ington, California and Colorado, and 1s being done 
by a few large companies. The centers of great- 
est activity are practically the same as they were 
one year ago. The same may be said of the char- 
acter of the work; now, as then, itisin a large 
degree competitive. This is especially noticeable 
in the states of Montana, Idaho and Washington. 
where the Northern Pacific and Great Northern 
companies are fighting for the supremacy in the 
mineral fields of Montana and Idaho and the rich 
agricultural and timber lands tributary to the 
Puget Sound. Of the total mileage under con- 
structioh and completed this year in these three 
states, 92.7 per cent. and 94.2 per cent., respect- 
ively, is the work of the Northern Pacific, Union 
Pacific and Great Northern companies; and of the 
total mileage coming under these heads in the 
eleven states and territories included on our map, 
63.4 per cent. and 49.2 per cent., respectively, is 
the work of these same companies, together with 
the Southern Pacific and the Denver & Rio 
Grande and Rio Grande Western system. 
Another feature of the work which is prom- 
inently brought out by the map is the character of 
the lines being built. With one exception, viz., 
the Pacific Extension of the Great Northern line 
across Montana, Idaho and Washington, they are 
being built to develop the local traffic or to effect 
a saving in distance on the through routes. The 
importance of this is plainly seen when one con- 
siders the character of the traffic and the past 
history of these roads. The conditions under 
which they were built were peculiar. Toagreater 
or less extent they were all recipients of Govern- 
ment aid and they were built across a territory 
where for hundreds ofymiles it was not supposed 
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any great population could be supported. 
How rapid the growth in resources and population 
in this section has been, since the building of these 
railways, has been shown in these columns. (EN- 
GINEERING News, Aug. 22, 189i.) The through 
traffic was at first the only traffic, and, notwith- 
standing the great industrial development of the 
Pacific Slope in recent years this through traffic 
is still the main resource. On no other systems in 
the country is the ratio of local traffic to through 
traffic so small as on the great transcontinental lines 
of this region. In fact it is probably in no small 
measure due to this fact that these companies 
have failed to satisfy the expectations of their pro- 
motors, and it is not too much to say that their 
recent increase in prosperity is due largely to the 
development of the local traffic which has been 
possible only within the last few years. 

We have given elsewhere details of the work in 
progress in the various states, but a further men- 
tion of some of the more important enterprises may 
be of interest. As has been said the greater part of 
the work under way in the three northernmost 
states of this group is being done by the Great 
Northern and Northern Pacific companies. By far 
the most important of these lines is the extension 
of the former company’s main line to the Pacific 
coast. The intention of the Great Northern Co. is 
to carry this line across the mountains, with a max- 
imum grade of 1 per cent. About 240 miles from 
Pacific Junction, near Assinaboine, Mont., west, 
are already completed and the work of construc- 
tion is being rapidly pushed on an additional 250 
miles, carrying it toa point near Spokane, Wash. 
For the remainder of the line across Washington, 
approximately 200 miles, several routes have been 
more or less completely surveyed, and surveys are 
yet in progress. Just what route will be selected, 
however, is as yet unknown to the public. That the 
importance of this line as a factor in the through 
traffic from Pacific coast will be great can hardly 
be doubted, especially when we remember the 
close and agreeable relations between the Great 
Northern Co, and the Canadian Pacific, against 
whose competition, untrameled by an Interstate 
Commerce law, our trans-continental roads are 
already crying out. In connection with this ex- 
tension the same company has recently completed 
a line from Seattle, Wash., north to New West- 
minster, B. C. Its other work consists of short 
branches to the mineral fields tributary to its 
maia line. 

The work of the Northern Pacific consists mostly 
of branches and extensions to develop its local 
traffic in Montana and Idaho and the Puget Sound 
district, or of short cuts connecting different por- 
tione of its main line. Ansong the more important 
of these are the Northern Pacitic & Montana R.R., 
from De Smet, Mont., to the Idaho line and a con- 
nection with the Coeur d’Alene Ry.; the extension 
of the Spokane & Palouse R. R., in Idaho, and the 
lines from Tacoma to Gray’s Harbor, and from 
Centralia to South Bend, in Washington. ‘Lhe 
company also has several more ambitious lines 
surveyed or projected, as shown in our detailed 
list, which will probably be built as soon as the 
occasion calls for their construction. In addition 
to these various lines the company is expending a 
large amcunt of money in reducing the grades and 
curves on its main line, rebuilding bridges and 
otherwise improving its permanent way. 

The Union Pacific Co. is doing nothing in the 
matter of new construction. Work, which was 
last year well under way on the two long exten- 
sions from Portland. Ore., to Seattle, Wash., 185 
miles, and from Milford, Utah, to Pioche, Nev., 
140 miles, was discontinued after the advent of the 
new management in November, 1890, and nothing 
has been done since. The probability of its being 
resumed very soon is small. It is possible that 
the Great Northern Co.’s interest in the line from 
Portland to Seattle will result in its construction 


in a year or so, but at present the Union Pacific 
Co. seems little disposed to follow the policy of the 
old management in building new extensions. 

Of the other enterprises in progress in Montana 
and Washington the more important are: The 
Montana, Wyoming & Eastern, projected from 
Sheridan, Wyo., to Helena, 300 miles, rumored to 
be in the interest of the Burlington & Missouri 
River R. R.; the Montana, Idaho & Pacific, sur- 
veyed from Butte to Boise City, Idaho, 400 miles, 
and the Port Townsend Southern, of which about 
30 miles have been completed. The various other 
enterprises are sufficiently described in our detailed 
list. 

In Oregon there is very little active work in pro- 
gress. Short stretches of track have been laid by 
the Sumpter Valley, the Oregonian and the Coos 
Bay, Roseburg & Eastern, and the last company 
is now constructing a further extension of its line 
which is one of the several projected to connect 
the Southern Pacific with Pacific coast harbors. 
The prospects of the Oregon Pacific, which has a 
long line projected across the state to Boise City, 
Idaho, donot seem to have improved within the 
past year, and there is very little prospect of any 
active work being done in the near future. 

In California there has been very little change in 
the status of the several enterprises, mostly relics 
of the ‘‘ boom’’ of 1888, which were under way 
when our last preceding map of this section was 
published. The Southern Pacific has done nearly 
ali of the active work in the last twe years, and 
has the territory pretty well covered with its vari- 
ous projected lines, and the small prospects of suc- 
cess in competition with so strong a rival will prob- 
ably prevent any very heavy investment of capital 
in new construction for some time. 

Passing east into Utah and Colorado, the other 
two states in which work is especially active, we 
find that a very large percentage of the new con- 
struction is being done by the Denver & Rio Grande 
and the Rio Grande Western systems, and consists 
of branch lines into the mineral lands. Of the 
independent enterprises the most notable are the 
Rio Grande Southern and the Utah Central. The 
first mentioned line runs from Dallas to Durango, 
Colo., 162 miles, and is well advanced toward 
completion. The Utah Central has several lines 
completed into the timber and mineral lands tribu- 
tary to the Great Salt Lake, and its present work 
consists of further short extensions of these 
branches. Among the new projects the more 
ambitious are: The Great Western, from Salt Lake 
City west tothe Deep Creek mining region; the 
Pueblo, Wet Mountain Valley & Western, 71 miles 
long, and the Salt Lake, Colorado & Gulf, pro- 
jected to connect the railways of Colorado with the 
Atlantic & Pacific in New Mexico. 

New Mexico and Arizona have a small amount 
of work in progress, and the former territory has 
a considerable mileage projected for future con- 
struction. The longest of these lines is the pro- 
posed Denver & El Paso Short Line, from Trini- 
dad, Colo., to El Paso, Tex., 420 miles. This line 
is at present independent of any of the large sys- 
tems and is projected to develop the several small 
towns through which it passes, and which have 
raised the money to make surveys and estimates. 

Considering, finally, the work in the far West as 
a whole, it is seen that, like other sections of the 
country, there has been a considerable decrease 
from last year’s figures. It is to be remembered, 
however, that last year work was more active than 
ever before in this section, with the exception of the 
great years of 1887 and 1888. A very large portion 
of the territory covered by our map does not at 
present and will not for many years demand a 
large railway mileage. But, on the other hand, 
our map covers some of the most fertile and pro- 
ductive land in our country. This, together with 
its great wealth of minerals and timber, will afford 
an opportunity for the profitable investment of 


capital in new railway construction. We append 
a table showing the mileage of track laid in each 
state of this group for each of the last five years, 
including 11 menths of 1891. 
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It will be seen from this table that construction 
has been increasing quite rapidly in activity during 
the last 5 years. In 1886 the track Jaid in the section 
covered by our map constituted only 9.6 per cent. 
of the total mileage laid in the United States, while 
in 1890 it was 23 per cent. of the whole. At the 
end of 1885 the total mileage of railway in these 
10 states was 10.5 per cent. of the whole mileage in 
the United States, while at the end of 1890 it was 
12.3 per cent. 


The Water-Works of the United States and 
Canada. 





The shortage of water supply in several cities 
and towns during the past few months, especially 
in the Northeast, and notably in this city, and the 
comparatively recent failure or suspension of seve- 
ral prominent firms of water-works promoters and 
dealers in water-works securities bring this class 
of municipal works before the public mind with 
more than usual prominence, and render espe- 
cially timely the study of the water-works of 
the United States and Canada, which is begun by 
the present article. The facts presented are all the 
more significant, because the figures given ure, for 
the most part, for the year 1890, and are used in 
connection with the census for the same year. In 
addition, there is a growing interest in the study 
of municipal problems and the regulation and 
management of city works. This is especially true 
as regards the comparative merits of the public or 
private ownership of such natural monopolies as 
water, electric lighting and rapid transit systems. 

For no class of city works has so large and so 
orderly a body of infcrmation been gathered as fur 
that under consideration; as regards public versus 
private ownership no other class of works is so 
well suited for study, since the ownership of 
water-works in this country is very nearly equally 
divided, so far as mere numbers goes, between the 
two classes. 

The several articles, of which this is the first, 
will form the introduction to the third annual issue 
of the MANUAL OF AMERICAN WATER-WorKs, and 
will appear in these columns as continuously as 
the demands upon our space will permit. 

As a matter of general interest it may be stated 
that prior to 1878 but little had been published 
regarding the water-works of this country, and 
that little, naturally, referred to a few of the 
larger works only. In 1878there began to appeas 
in this journal a series of descriptions of all the 
water-works of the country, so far as it was pos- 
sible tolocate the works and obtain the necessary 


informaticn. These descriptions were prepared” 


by J. J. R. Crogs, C. E., and were continued 
for some years, The statistical matter was finally 
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published in book form in 1883, revised, enlarged 
and republished in 1885 and again in 1887, as 
the ‘ Statistical Tables of American Water- 
Works.” In 1888 the descriptive and historical mat” 
ter was combined, with necessary condensations, 
withthe statistical information, the whole was cor- 
rected from official reports and supplemented from 
every available source and in place of the ‘*Tables” 
there was published the MANUAL OF AMERICAN 
WaTER-WorkKS. A second issue of the MANUAL, 
further enlarged and with figures a year later, 
appeared in 1890. The third issue is now sufficiently 
advanced to permit the presentation of the sum- 
maries and deductions which will follow. It wil 
contain tigures for works existing in 1890, brought 
down to the close of their latest completed fiscal 
year, whenever possible, the figures in some cases 
being for May, or even June, 1891. There will 
also be descriptions of all works put under con- 
struction prior to July 1, 1891, and of all promising 
projects to the same date for New England, and to 
a later date for the other groups of states, correc- 
tions and additions being made for old, new and 
projected works to the latest possible moment, in 
the western states,in a few instances, as late as 
November, 1891. Most of the descriptive matter 
which appeared in the last MANUAL has been 
omitted from the present to give room for statis- 
tics showing the growth of many individual 
works, and also to reduce the size of the volume, 
which was becoming very bulky. 

If the previous records have been in any par- 
ticular incomplete, as any one who has collected 
similar information knows must be the case, it is 
not owing to any lack of persistency on our part, 
as many as a dozen inquiries having been sent to 
some parties, sometimes with, and sometimes 
without, response. 

While the many who have promptly replied to 
each inquiry deserve, and have, hearty thanks, it 
is true that a large number utterly fail to realize 
two facts: First, that, for their own interests, the 
collection and publication of such a diversity of 
information as is given in the MANUAL saves them, 
not all, but a very large number of inquiries from 
this and from other countries; second, that the in- 
terests of others and the relation which each in- 
dividual, and water-works, bears to all others, and 
the public character of the information sought de- 
mands a reasonable response to such solicitations as 
are made for a book like the MANUAL, 

The classification of the water-works in the 
various issues of the ‘‘ Statistical Tables” and the 
MANUAL has differed somewhat, although the 
main difference will be found in the forthcoming 
work, where, for the first time, what is considered 
as a satisfactory classification has been adopted. 
In the earlier records some plants which were 
built and used for fire protection only, were in- 
cluded, and others were recorded and counted 
which were forthe exclusive supply of such large 
public institutions as reform schools and insane 
asylums, and again for the exclusive supply of 
military posts. In the present record all the public 
institutions and the posts have been dropped en- 
tirely, and the fire protection systems have been, 
except for some new ones, hsted merely. Further 
than this, a distinction has been made between 
plants supplying water both for consumption and 
fire protection, and those supplying for consump- 
tion only. The former are termed Water-Works, 
the latter Water-Supplies. 

We now proceed to consider the water-works of 
the United States and Canada under the following 
head: : 

PRESENT STATUS. 


The total number of water-works in operation or 
under construction in the United States on July 1, 


i891, was 2,087. Deducting from this total the 
number of duplicate and triplicate works, 29 in 
all, we have 2,003 cities and towns supplied from 
the 2,087 works within their Jimits. In addition 


the total number of works reported supply 179 
towns outside of the municipalities in which the 
works are located, making a total of 2,187 cities, 
towns and villages having waterworks facilities. 
There are doubtless more outside towns supplied 
than appear in the record, but most of them are 
small and many are mere hamlets included within 
larger bodies. The important point is the number 
of works. 

In Canada there are 95 works, no duplicates, and 
7 outside towns supplied, making a total of 102 
towns with the advantages afforded by water- 
works. For the United States and Canada w- 
gether there are 2,132 works, 29 duplicate and 
triplicate works and 186 outside supplies, naking 
2,289 towns supplied in both countries. In addition 
there are 4 works listed for Newfoundiand and 
131 water-supply systems in the United States 
and 3 in Canada, 

The distribution of these works and towns by 
states and groups of states is shown in detail by 
Table 1-S. It will be seen that Pennsylvania has 
the largest number of works, 216, with 245 towns 
supplied, and New York the next largest num- 
ber, 199 works, with 218 towns supplied. 
Massachusetts has 128, Michigan 113, Califor- 
nia, 103 and Illinois 102 works, making six 
states with over 100 works in each. Louisiana 
and Arizona each have but four works, Dela- 
ware 6, South Carolina and Mississippi, North 
Dakota and Utah but 7 each. In Canada, Ontario 
has 48 of the 95 works, one more than half, and 
Quebec 24, making 72, or about 75;per cent. of the 
total, in these two provinces, and leaving Nova 
Scotia but 9, British Columbia 6, New Brunswick 
5, and one each to three other great areas. 

In number of works the several United States 
groups rank as follows: 

Towns 

sup- 

Works. plied. 
Middle......... 428 563 
North Central. 407 


Northwestern. 307 
New England. ‘ 


Total, U. 

The middle group, it will be seen, has almost 
25 per cent. of the total number of works in the 
United States. 

It should be noticed that of the 179 outside towns 
supplied, 61 are in the New England and 73 are in 
the middle group, making 134, or about 78¢, in 
these two groups, while the South Atlantic group 
has but three outside supplies and none of the re- 
maipving four more than 12. 

The duplicate and triplicate plants, of which 
there are 29 in 25 cities, are located as follows, the 
cities containing them being given instead of the 
group, and’the total number of works in each city 
being given : 


Towns 


Southwest’n.. 
So. Atlantic 106 
Sonutn Central 70 


Springvale, Me 2 Grand Haven, Mich 

Great Barrington, Mass...2 Grand Rapids, Mich 
Ansonia, Conn 2 Chicago, Ill 

Brooklyn, N. Y RN a i055 cna k cas palin 2 
Jamaica, N. Denver, Colo 

Jordan, N. Y Petia, al... i ....cciscas : 
Atlantic City, N. J Seattle, Wash : 
Pittsburg, Pa 2 Spokane, Wash 

Scranton, Pa Portland, Ore....... ...... 3 
TVOS, Bsns ss ; Los Angeles, Cal 

Tunk bannock, Monrovia, Cal 

Mobile. Ala Pasadena, Cal 
Chattannooga, Tenn 


Most of the duplicate works are owned by com- 
panies, and many are in small places. Several of 
the plants supply sections not reached by others, 
and with the exception of two or three very notable 
instances there is little or no competition between 
these works. In city lighting, for instance, com- 
peting plants have played a very distucbing part, 
althoagh consolidation has followed in the most 
notable instances. Water-works are probably as 
complete natural monopoliesas are in existence, and 
competition among them is rare and almost im. 
possible. The’subject will be discussed more fully 
further on. 

The last column of Table 1-S relates to water- 
supplies, that is, to systems furnishing water for 
consumption only, and that mostly for domestic 


_ Tot. N. W. 


use, and never for fire protection. Nearly all of 
these are in small places. Of the 131 water-sup))|, 
systems in the United States 35 are in the No 
England and 44 are in the Middle group, whi). 
22 more, making 101 out of 131, are in the Paci{\,. 
group. These are nearly all gravity systems, of 
small cost and slight importance. Some are own¢:| 
by a few families who divide the light yearl; 
expenses equally. 

Table 2-S shows by states and provinces, grou); 
of the same, and for both the United States ana 


TABLE LS. 


UNITED STATES AND CANADIAN WATER-WORKS — S; 
MARY OF NUMBER OF WORKS, OUTSIDE AND ToT \; 
TOWNS SUPPLIED, AND NUMBER OF WATER sUpP)\ 
SYSTEMS BY STATES AND GROUPS OF STATES. 


Outside Deduct Tota: 
towns duplicate towns Water 
. ona. — annetee. supplies 
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Tot. Can’a. 


Tot. U. 8S. 
and Can.. 


New- 
f'land. 4 4 


2,132 2 289 


Canada, the population on works, according to 
the 1890 census, the number of works, miles of 
mains, number of taps, meters and hydrants and 
cost of works. As the cost was not reported for 
all works, the number of works reporting is first 
given, then the corresponding cost, then the esti 
mated total cost for‘all works. 
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Taking up first the populations, we see that of a 
total of 62,622,250 people in the United States, 
22,708,061, or about 36 per cent., live in towns 
having public water-works. The total population 
of towns having 8,000 or more inhabitants is 18,- 
235,670, or 29 per cent. of the total population. 
There are but a few towns of 8,000 or more with- 
out works, and some of these are townships rather 
than towns, and contain a large rural popuiation. 
It should be stated that the New England popula- 
tions contain a large rural element, the village, in 
many cases, not being separable from the rural 
population. Many of the villages with works have a 
population of from 1,000 down to 300, or even less, 
the number of works in small places having rapidly 
increased in the past few years, as will be shown 
in some detail later. Water-works, once a luxury 
for our smaller towns, are now considered almost 
a necessity in small villages and hamlets, both for 
fire protection and sanitary uses. This neces- 
sity will become more rather than less prevalent 
in the future, although for a time there is a check 
in water-works construction, owing to the strin- 
gency of the money market, and the consequent 
difficulty of floating stock and bonds. Of the total 
population on works 8,469,486, or about 37 per 
cent., are in the Middle group. The North Central 
group has over 5,000,000 people on works, while 
the South Atlanti¢ has but 863,587. New York 
State, alone, has over 4,000,000 people potentially 
supplied, and Arizona has but 11,936. 

The Middle group, likewise, leads in all the par- 
ticulars included in the table, with the single ex- 
ception of meters, it having but 49,782 meters, 
against 50,874 in New England, or 1,092 less. 

Of the 2,087 works in the United States and 
Canada, the cost of 1,802 is known with a fair 
degree of accuracy, the total, as shown in the 
table, being $504,035,492. In some cases the figures 
for cost are for a year previous to 1890, it seeming 
more accurate to include these figures instead of 
estimates, and it being known that in some cases 
the costs reported are excessive. Where no cost 
has been available, the same has been estimated 
for each state by multiplying the total number of 
miles of mains included in such works by the 
average cost per mile of main of all works in the 
state, as worked out in detail in the introduction to 
the MANUAL for 1888, These estimates raise the esti- 
mated total cost to about $543,000 000 for all works 
in the United States, which may be taken as fairly 
correct, the figures probably being too low rather 








than too high. Of Canadian works, 87 of the 95 
have cost $25,505,091, and the estimates raise the 
total by only $625,000. 

Those interested in any particular state or group 
of states will find the particulars for the same 
given in the table. In concluding this article the 
following comparison of the mileage of water- 
works mains and railway lines will be found of 
interest, the figures for railways being taken from 
the last issue of ‘‘ Poor’s Manual of Railroads”? : 








Water | Water- 
works, Rail- | works, Rail- 
miles ways, mniles ways, 
Group. wains. miles. mains. miles. 
N. Eng..... 212 6,841 Pacific ..... 2,449 12,020 
Middle..... 9,628 20,115) 
S. Atlantic. 1.111 17,308; T’tal U.S . 166,817 
S.Central.. 1,157 13,388 Canada . 1,425 "21,624 
N,. Central. 7,176 36,94 —- —_—- 
N’western., 2,343 36. 194 T’tal U.S. 
S’western.. 2.347 21,06 & Can'da 33,818 “188,441 
* Including Newfoundland. 
lt will beseen from the above thatin the New 


England group alone does the mileage of water 
mains approach that of railway lines, the figures 
being 6,212, against 6.841. For the whole United 
States there are 32,423 miles of water mains, 
against 166,817 miles of railways, the former being 
nearly one-fifth of the latter. There is no com- 
parison, however, between the two except as-a 
matter of curiosity. ‘‘ Poor’s Manual” gives the 
total investment in railways for 1890 as $10,122,- 
635,900, this sum being the total of the stock and 
bonds of the various lines at par value, and the 
total cost as about $8,970,000,000, this total being 
based on the ‘ * Cost of Road and Equipment’ per 
mile of completed road,” and therefore being 
somewhat excessive. This cost must include some 
watered stock, as it is only about $1,200,000,000, or 
about 12 per cent lessthan the total investment given 
above, while the estimated cost of water-works in 
the United States, as given in Table 2-S, $542,770,- 
143, is for the most part actual cost of construc- 
tion. But taking the cost of railways as given, 
the cost of water- works is about 6 per cent. as much,a 
surprising percentage when we consider the mag- 
nitude of our railway interests and the prodigal 
waste in connection with their construction. 





THe New CROTON meanine imei on 
Nov. 13, approved of the plans for the dam proposed 
at the Coruell site, below the present croton dam. 
The Corporation Counsel has been ordered to take 
the necessary steps to acquire the land. The speedy 
completion of this dam is a necessity, in the light of 
the present water famine due to lack of storage. 








. 
wt 
—_ 
~) 





ace = 























2Seees]ec\s5 5 SBSESS/B2 & S25 
3 See ee5 |= = |\RRSSEE (ER R FS 
eesesaesce le = leacess ie = ao SS 
st. ~ - = ~S iw = = 0 
Sr€issns S$ & iSaes"Si/8 S RS 
Sran writs sear SIS Soe 
$*-g° Se 168 ‘sos |%. S ¢ 
4 ' . & = 
2 NOvesee | 2 = 2s =-s ges 
Scares (= 3 2 Ss ig 2 2S< 
Seafarer |S Seas itig ¢ sd 
Ss ~is & .s s & 
= SF8SaR5 |= S Zaee sie 8 2S 
- SSASS Loot or Se Peete 
& Ns e iS z a-—> ig S$ 5 
. 3 
Se Seer ecsc = vue ee K Om im an 
& AF =!I5 ¢§ = aAS = ¥ ¥ 
Nea Otten SF Seve | eo SVs ee °° 
BSSeeHew |S Sez” HAS="5 |S HR RE 
Ss a j~ = ot is ¢ of 
- | — | x) 
“a a 
(eS 20's >c>¢ = sen“ Soh camle os ~— 
|S a%s<— = S28" |888: 8/8 & & 
= $ Sig a AS 
= | = 
Sx BSS is Do) - 2 - 2 
§ SSSERSE |e = a\% 2 28 
& wagers ee - o @3 ~4 y = os 
— N = — re 
of ' oe 
SERQSesles |S KRSsr iH BES“Si2 8 se 
SBRSFSS= (|S PSE=(/HFE- S/S 8 FF 
ety _ a 2 lm os a 
= RRBTONS |S fear) 8 zS-"-"§ 12 2 Ae 
— — == S — 
' N | N 
SSISRBNR IS Ss iz ig > Be 
& S=25=a8 |S = | 5 ‘eS $§ 
BSYs-an= 1s = & 2c #22 
he = = & SS 2° 
- mE: = §2 
. : : : 6 a = 
a - s = tft 
eS : 8 aw : £ cig¢.. 
oy $ Oe . + om So suf 
A es a @ & “5 a6 
e © . r = . ~ ~ 
Os: o> Se ae Bath ees “sec 
& . ‘= of! “a ont te ~ rm 
SGedtege ¢ GRU Bosses BF Saat 
eis =,9 = = = - > a & ‘Bos - ° _ 4 








| 
| 








Cement Tests by the State of New York. 


Samples of all cement offered for use on New York 
State works are tested by systematic methods at 
the testing-rooms of the Department in Albany. All 
the testing being done by the same person and the 
cement is accepted or rejected by the State Engi- 
neer after the testing report. The specifications 
for these tests are as follows, as given in the report 
of the State Engineer just issued: 

Fineness.— At least 90% to pass through a No. 50 sieve of 
2,500 meshes per sq. in., and at least 80< to pass through a 
No. 100 sieve of 10,000 meshes per sq. in. 

Briquette:.—The briquettes for testing to be made of 
equal parts of cement and crushed quartz and placed in 
water at 60° F. As soon as set to sustain a 1-24-in. wire 
loaded with 1 Ib. weight. 

Tensile test.—Cement mixed as above (1 to 1) must test 
at 7 days 65 Ibs.; at 28 days 125 Ibs. per sq. in. Excess over 
125 Ibs. at 28 days will compensate deficiency under 65 Ibs. 
at 7 days. 

Wire test.—Neat cement briquettes not to set in less 
than 5 minutes so as to sustain 1-12-in. wire weighted with 
4 oz. load. 

Checks,—Briquettes of neat cement not to show checks 
or cracks when immersed in water for 7 days after im- 
mersing. 


The results of tensile tests have been as follows on 
the general average of all cement tes(ed; the gain by 
mixing the two brands A-H being specially notable: 


Tensile strength. 
Pounds per sq. in. 








DATE. Brand. —_ \ Ba Ee 
Seven |Twenty-eight 
days. | days 

1887—88..'Cement A.. 12,920 75 185 
1888—89 |Cement A. 9,140 62 133 
1889—90..|Cement A.. 10,590 | 90 197 
1887-88. .; Cement | 245 6&5 | 115 
1883--89,.|\Cement B. See... eo 122 
1889-90. .\Cement B.. 1,800 - 157 
1887 —88..|\Cement C 910 50 125 
1839—90..|\Cement C..' 150 30 73 
1887-88 .|Cement D.. 20 0 6| «6382 92 
1887—88..|\Cement E.. 800 72 131 
1888—89..|Cement E.. 0 | 7 13' 
1 89—-90..|\Cement E. 3,530 5 oe 1 
1887—88.. \Cement | 3u0 | 80 127 
1389—90..|\Cement F.. 91 48 135 
1887—88..|\Cement G.. 200 87 | 167 
1887—88..|\Cement H.. 10 i} 6&1 162 
1888—89 Cement H.. 1,035 |} 62 140 
1889—9)..'Cement H.. 10 .60UCU;lCOST 156 
1388 - 89..|\Cement I ../ 1,200 56 107 
1889—90 ‘Cement l1... 100 42 135 
1889—90..;:A H mixed... ...... 39 247 
patel sik \Cement J... abake 246 | aia 
_.....(Cement K.. in 44 92 
BS 


praia ceas |L (Portland) ec Pe 


The effect of the rejection of low-testing cements 
under these rules, has been to sensibly increaserthe 
testing strength of cements offered for acceptance 
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CORRESPONDENCE, 


Free Tuition at Engineering Schools. 


ToLepo, O., Nov. 20, 1891. 
To THE EpiTor Or ENGINEERING NEWs: 

Sir: In your issue of the 14th inst. you mention Leland 
and Lehigh universities as being the only technical 
schools where tuition is entirely free. The writer beiieves 
Leland University now to stand alone in this respect, as 
the faculty of Lehigh recently passed a resolution to 
charge a fee of $100 per annum in the technical course and 
$60 in the literature course on and after Jan. 1, 1892, to all 
students making application after that time. 

H. O. DUERR. 


The Fastest Train in the World. 


New York, Nov. 23, 1891. 
To THE EDITOR OF ENGINEERING NEWS: 

Sir: Referring to your issue of 2ist inst., page 493, and 
to the comment you make on the letter dated Baltimore, 
Nov. 10, signed * L,”’ will you allow me to state that, ac- 
cording to the latest time table, the express train which 
leaves Berlin at 7:13 Pp. M. arivesat Hamburg at 10:37 Pp. M., 
the entire run being thus made in 3h. 24 m., including 
one stop of 5 m. at a place called Wittenberge. Hence, it 
will be seen that your Baltimore correspondent is correct, 
and I would say that the distance given by him, namely, 
177.77 miles, is accurate to a point. E, W. 


The Anaconda Mine Accident. 


Butte City, Mont., Nov. 14, 1891. 
To THE EDITOR OF ENGINEERING NEWS: 
Srr: In your edition of Nov. 7 among the weekly news 
articles appears a notice of the accident which occurred 


rT] 


Si t 


ENGINEERING NEWS. 


movement than the present, would be a great boon to the 
thousands who are now compelled to stand in uncomfort- 
able cars, and who are going only comparatively short 
distances, If relief is to come to this great number only 
when expensive tunuels have been completed, or new 
elevated lines constructed. then it is far distant; or if 
cable roads are to be relied upon, the cost of the needed 
lines and the inconvenience to the public during the con- 
struction periods will limit the number of such lines so 
much that the public will only havea partial relief. What 
is needed, and without delay, is a comparativeiy rapid 
and comfortable transit in every direction and on the sur- 
face of the streets. so that the greatest possible conven- 
ience will be afforded to every person. It should not be 
necessary to climb 20 ft. of stairs in order to be carried a 
mile or so with reasonable speed. 

After having observed the enormous benefits already 
conferred by electrically operated street cars, no judi- 
cious engineer can doubt that the trolley system, now 
so popular and successful in many cities and towns, can 
be made to meet the present public demands in this city 
more satisfactorily than any of the many other schemes 
proposed, not excluding the most recent suggestion to 
utilize the rails as electric conductors, which plan is, so 
far as it has been exhibited and tested, impracticable and 
dangerous. 

The two principal objections to the use of the trolley 
systems are, the unsightliness of the overhead wires and 
poles and the supposed danger from the electric current: 
Considered from an esthetic position the car alone must 
be regarded as an obstruction, and when drawn by vver- 
worked horses a most unsightly one, coupled with the 
fact that the streets are polluted by the animals, greatly 
to the discomfort of sensitive people. Nevertheless, the 
convenience of the cars has kept them in use and has 
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Ifthe cars of the present surface lines in New \ 5; 
were to be operated by electricity, they would satisfy +},. 
most pressing requirements of the public for rapid tra,,. 
because of the great facility with which the cars ca), },. 
stopped and started, and the increased speed with w),;, 
they can be run with safety. 

Whatever hope the public may have with referenc. |, 
the use of underground electric circuits for the oyera) joy 
of street railways, it is apparent that they must be more 
dangerous than the overhead wires, while their use »)):,<; 
lead to outlays greatly in excess of what are needed |; 
overhead lines. 

The operation of the street railways of New York (:\;, 
by electric power through overhead wires must be look:..4 
toasthe speediest way to meet the first necessities o5 
the rapid transit problem. GP. 

[While we are by no means fully in accord with 
our correspondent’s positions, this letter raises 4 
very live issue on which we shall have something 
to say next week. It is becoming too clear for dou! 
that the trolley has come to stay, until some more 
efficient rival than now exists is brought forward. 
Ep. Enc. NEws.] 

A Curious Occurrence in Timbering; Mexico 
Main Drainage Tunnel. 


The accompanping engravings illustrate a curious 
and interesting occurrence in timbering, which 
happened in the 6 mile tunnel now being built by 
Messrs. Read & Campbell for the purpose of drain 
ing the valley of the City of Mexico. The tunne! it- 
self has been already fully illustrated and described 
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SECTIONS alanis A CURIOUS MOVEMENT OF TIMBERING IN MEXICO MAIN DRAINAGE TUNNEL; F. W. ABBOT, ‘Cier ENGINEER. 


at the Anaconda mine on the morning of Nov. 5. Your 
statement of the number killed and the extent of the ca- 
lamity, although corresponding to the press accounts, is 
totally erroneous. The facts were these: At midnight the 
cage was lowered to the 4,000-ft. level to hoist the miners 
to the surface for supper; the upper deck of the cage was 
loaded bere with 9 men, and 4or 5 men got on the lower 
deck. The cage stopped at the 900-ft. level and took on 
4 or 5 men more on the lower deck, making a full load of 
9 men on each deck, 18 in all, and was rung to the surface. 
Just below the 400 level one man fell off the top deck, 
from what cause is not known, and the jar given to the 
cage as this man was crushed between the floors of the 
cage and the wall plates is supposed to have caused sev- 
eral others to fall fron: the lower deck. The engineer 
noticed the rope quiver when the cage had passed the 400 
ft. station and immediately stopped: not getting any bell 
signal he slowly hoisted to surface, when it was dis* 
covered that 8 men were on the .~p deck and 3on the 
bottom deck, one of whom was severely injured, and 
afterward died; whiie 8 bodies were recovered from the 
sump, making a total of 9 deaths. Itis supposed that 10 
men were on the lower deck when the cage left the 900-ft. 
station instead of 9, which is the usual number allowed to 
ride on a deck at once, but as 12 men can ride on each 
deck if necessary, the fact of 10 being on the lower deck 
would not have caused the trouble. No injury was sus- 
tained by the cage or shaft, nor did the rope break. 
J. MAcFARLANE, 
Chief Engineer, Anaconda Mining Co. 


The Trolley System and Its Advantages. 


New York. Nov. 16, 1891. 
To THE EDITOR OF ENGINEERING NEWS: 

Sir: The prominence given in your columns to Rapid 
Transit in this city prompts me to write you on the sub- 
ject of the advantages of the trolley system. It seems to 
be conceded on all sides that more adequate and com- 
fortable accommodations, even without a more rapid 


familiarized the public with the sight of them, so that it 
tolerates both the slow speed and the other serious and 
annoying objections incident to the propulsion of cars by 
horses. 

The overhead construction with which most people are 
familiar is unsightly, probably because the prevailing 
forms are generally so flimsy in appearance as to indicate 
insecurity; but there is no reason why these overhead 
structures cannot be reasonably artistic and so put up as 
to please rather than offend theeye. If the overhead 
portion is properly designed, the whole structure may be 
made, not only useful, but unobjectionable, certainly in- 
finitely leas obstructive than the overhead railways and 
structures of that character. Not only will these over- 
head wires give rapii and comfortable transit, but they 
may be made to serve the city authorities as most import- 
ant auxiliaries for the illumination of the streets, for the 
running of fire pumps at any instant, and for the mechan- 
ical cleaning of the streets traversed by the electric roads 
during certain hours of the night, thereby saving large 
sums of money to the taxpayers; for such service might 
be exacted as one of the considerations for permitting the 
street railway companies to operate their cars by elec- 
tricity. 

The overhead trolley system avoids the costly excava- 
tions in the streets and any disturbance of the pipes and 
sewers, as also the inconvenience to the public when 
under construction, which are necessary in the building 
of a cable line. 

While there were thousands of telegraph and telephone 
wires in the streets which would necessarily be above the 
trolley wire, the falling of any one of which might cause 
an accident or a dangerous fire, the trolley system had 
serious disadvantages in this city; but happily these wires 
have been mostly removed, so that it is easily ~ ossible to 
arrange the electric trolley structures to be ornamental, 
useful and safe; they can be made so strong as to entirely 

eliminate all chances of accidert, and thus make the con- 
veniences of a system of this character outweigh the in- 
conveniences at least ten to one, 


in our issues of Aug. 10, 1839, and April 5 and 12, 
1890, and Nov. 1, 1890. The contractors have been 
working for some time in very heavy and wet ground 
in the south face of the No. 4 shaft, and have been 
compelled to take ground out in lengths of 11 ft., 
in the general manner clearly shown in Figs. | and 2 
herewith. It was absolutely necessary to work 
the ground very carefully, and to closely timber 
every foot of it. In-the particular length shown in 
our illustrations the contractors were working 9 
tars, 4 of which were taken out as the brickwork 
reached them, while the other 5 were left in as 
“drawing bars” to be drawn ahead after the arch 
was completed. Three of these latter bars had 18 
ins. “drop;” that is to say, the leading end of the 
bar was 18 ins. higher than the end resting on the 
“toovhing” or projecting extremity of the arch. The 
rear extremity of the bars were all pushed back so 
as to rest on the arch at a point a foot back from 
the face, as shown in Fig. 2, thus insuring ample 
support at that end. 

During the process of lining the invert, which 
lasts about two shifts, it was found that the three 
crown bars were pushed forward, or drawn out, no 
less than 8 ins. of the foot that rested on the short 
toothing, as shown in Fig. 3, leavingthem support- 
ed on only 4ins. of brickwork. The sill props (which 
in the side elevation, Fig. 2, are shown perpendicu- 
lar) were pushed forward and “‘spragged” or tilted 
over, as shown in Fig. 3, while the long back props. 
shown as “spragged” in Fig. 2, were in their turn 
pushed forward into the almost perpendicular posi- 
tion shown in Fig. 3. The stump props were also 
pushed forward, as shown in Figs. 2-3. It will thus 
be seen that the ground/had the curious apparent 
effect of pushing thése bars up hill, asit were, while 
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A 24-IN. SIPHON OVER LEVEE 





at the same they were sustaining the tremendous 
pressure produced by the ground. Mr. Fre. W. 
Aspot, Chief Engineer of the tunnel, to whom we 
are indebted for the drawings and details here given, 
writes us that “‘so heavy was the pressure that it 
drove the props 2ins.into the bars they were sus- 
taining. If wehad been delayed at all the bars 
would have probably pushed right out from the 
toothing and dropped in the length. As it was, we 
were able to “‘chog” the bars against a head tree in 
the heading, and then catch them on the ribs, 
before they had a chance to slip off altogether.” 

The true explanation of the occurrence, of course, 
was that the horizontal resultant of the pressure 
was greater than the combined resistance due to 
the slant of the forward props and to the friction of 
the top bars where they rested on the arch; and this 
in turn resulted partly, it would seem, from the semi- 
fluid nature of the material, since no thrust normal 
to the main bars would have been sufficient to pro- 
duce this effect. 


A Large 

The accompanying drawings, for which we are 
indebted to Mr. T. G. DaBney, chief engineer of the 
Yazoo-Mississipi Delta Levee District, show very 
clearly the details of a siphon of extraordinary size 
now in use in his Jevee district. The main pipe is 
24 ins.in diameter. It is charged by a hand pump 
through a funnel at the top, and bas worked with 
complete success, giving a discharging capacity of 
about 26,000,000 galls. in 24 hours, with a net fall of 
8 ft., the lift being 18.5 ft. and the fall 26.5 ft. 

It is designed to lower the elevation of McKinney 
Lake, by passing the water over the levee and into 
the Mississippi River. In a note transmitting the 
drawings and above details, Mr. DABNEY asks if 
there is any other natural siphon in operation as 
large as this. Weare unable to speak positively, 
but probably some of our readers will be able to 
do 80. 


Siphon. 








Brick and Steel Combinatioa Paving B!ock for 
Common Roads. 


Messrs. Sheridan & Bredin, of Franklin, Pa., pro- 
pose to extend the advantages of brick pavement to 
country highways and suburban streets by a device 
which may be described as follows: 

Bricks of special and proper hardness and homo- 
geneity areset on edge in blocks of 8 x 3ft., bedded in 
sand on a sheet steel bottom.. This block is then 
bound together by a steel band having a flange 
passing under the bottom of the block and riveted 
together. This combination block is then compacted 
by sand, cement or asphalt. It weighs about 1,000 
Ibs. and can be set upon any dry earth bottom with- 
out any special preparation. The area of these com- 
bination blocks obviates the danger of settlement 
present when single bricks are employed, and their 
use is claimed to be cheaper than when single brick 
aud curbing are laid down. Any further information 
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* 
Air Pump, Vacuum Chamber and Funnel. 









Pian of "B™ Plan of "C”. 


BETWEEN McKINNEY LAKE AND MISSISSIPPI RIVER; T. G. DABNEY, ENGINEER 


as to the results of experiment and cost must be ob- 
tained from STEPHEN BREDIN, M. D., Franklin, Pa. 














Lead-Oil for Painting. 

Cotton-seed oil has the curious property of absorb- 
ing and combining with lead, says Le-Genie Civil, 
and this property is taken advantage of in making 
a new lead paint. The process is described as fol- 
lows: 

In a metal pot of sufficient size 5 litres of cotton- 
seed oil are placed. Then about 10 kg. of lead is 
melted in another pot, and while it is at a tempera- 












Filter Bed at Storm Lake, Ia. 


The filter bed illustrated and described below has 
recently been built in connection with water-works 
at Storm Lake, Ia. The supply 1s admitted to the 
chamber beneath the bed through a 12-in. intake 
pipe of kalamein iron resting on cast-iron yokes, as 
shown in the section. The intake extends 100 ft. 
from the shore into the lake, its outer end being 2 
ft. lower than the pipe at the shore line. The outer 
end is provided with a screen. ’ 

The excavation for the filter bed was, from 2 ft. 
below the surface, in blue clay, and is walled with 8 
ins. of brick, backed with 4 parts of sand to 1 part 
cement, to prevent infiltration of ground water. The 
whole structure is roofed, as shown by the accom- 
panying section. 

The filtering material is in five layers, each 1 ft. 
deep, water passing up through broken stone, char- 
coal, coarse sand, small gravel, and lastly through 
coarse gravel. The filtering materia! is supported 
on 2 x 6in. plunk, on edge, with spaces of *% ins. 


FILTER PLANT AT STORM LAKE, IOWA; F. L. BURRELL, ENGINEER 


ture of about 335° C, a little of the lead is poured 
into the oil, and this is stirred constantly and the 
pouring continued at intervals until the lead is all 
in. When the oil cools it is decanted, and at the 
bottom of the vessel will be found 8% kg. of lead 
only; 144 kg. has been absorbed by the oil. 

In repeating this operation five times with the 
same oil it will be found that the 5 litres of oil have 
absorbed 5 kg. of lead, which seems to be about the 
limit of assimilation. When cold this oil bas a con- 
sistency almost as thick as varnish, and it may be 
applied with a sponge or a brush to the surface that 
is to be protected from corrosion. It adheres imme- 
diately and very strongly to the surface of all kinds 
of materials, especially metals. It is better to leave 
the first coat dry for 48 hours before applying a 
second. It is especially recommended for the pro- 
tection of the bearings of rudders of ships against 
rust and marine animals. 


between them, supported as shown by the section. 
The surface area of the bed is about 250 ft. 

The bottom of the chamber below the bed slopes 
abruptly to a silt wellin the center. Filtered water 
passes to the pump through an 8-in. suction pipe. A 
24-in. pipe is laid in the trench with the suction 
pipe, and divides into a Y, one branch of which takes 
feed water from above the bed while the other ex- 
tends to the bottom of the silt well, which is 18 ft. 
below the feed-pump. The center of the pump cy)- 
inders is 10 ft. 6 ins. above the water in the lake. 

The pipe leading to the silt well is used in connec- 
tion with the cleansing of the filtering material, 
which is effected as follows; A by-pass from the 
force main to the suction pipe permits water to be 
discharged upon the filter bed with stand-pipe 
pressure. As much water as is possible is forced 
back into the lake, then all vaives are shut but that 
controlling the branch from the feed pipe to thé’ silt 
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welland the feed pump is used to remove the water 
remaining in the chamber. 

A 500,000-gall. compound, duplex Smith & Vaile 
pump forces water to a 10 x 100-ft. stand-pipe of 
about 59,000 galls. The population of the village, as 
shown by the last census, is about 600.. F. L. Bur- 
RELL, of Andrews & Burrell, Fremont, Neb., was 
engineer for the works, and we are indebted to him 
for the information given. The United States Wind 
Engine & Pump Co., Batavia, IIL, built the works, 
as contractors, for the village. 


The Evolution of American Rolling Mills. 


(Continued from page 505.) 

The South Chicago Bessemer Plant and Rail Mill of 
the North Chicago Roiling Mill Co. went into operation in 
June, 1882. This mill was designed by HeENry C. KkIETE 
(since deceased), the Mechanical Engineer of the com- 
pany, and most of the machinery was built in their own 
shops. Mr. KRiIgETE adopted a Fritz blooming mill, but a 
reversing 2-high rail mill: this being the first reversing 
rail mill built inthe country, 

In May, 1883, the Scranton Steel Co., of Scranton, Pa., 
started. !heir works were designed uader the personal 
direction of W. W. ScRANTON, President of the company. 
He imported from England both reversing, blooming and 
rail mills, and their engines. 

It is needless co say that during the time covered many 
changes had been made in the various mills of the coun- 
try, and none were exact copies of any other; each engi 
neer seeking to improve on previous construction, and 
generally succeeding. But while there were many 
ehanges in the details, the general plans of the 3-high 
blooming and rail mills remained the same. 

RAIL CURVERS AND DRIVEN ROLLS. 

In the early days of iron rail making the only means of 
cold straightening the product was by the blows ofa 
heavy sledge. In fact, I think it was not until about 1656 
or 1857 thata straightening press was employed. It is 
needless to say that the sledge process was slow, and 
would have boen inefficient on heavier sectioned rails of 
either iron or steel. After the introduction of the cold 
straightening press the hot bed remained as a weak spot. 
The rails had to be hot curved against their heads, and to 
do this by hand, and then drag them down the hot beds, 
by the same power, was both slow and exhausting work. 

‘The several mill managements devised various devices 
to dispense with as much labor ag possible in handling 
the rails, from the time they left the finishing pass in the 
rolis until delivered on the cooling beds. In many mills 
this was Successfully accomplished up tothe hot curving. 
At that point there was a long halt. 

In 1875 A. J. GusTIN, then the superintendent of the St. 
Albans, Vt., rail mill, invented a rail curving machine 
which, together with power appliance for dragging the 
curved rails down the hot bed, he patented. These de- 
vices were soon adopted by many mills. Later Mr. WM. 
CLaRK, of Pittsburg, invented a railcurver, which many 
prefer to the Gustin. Some mills have adhered to 
arrangements of their own, but the Gustin and Clark de- 
vices may be accepted as the American practice. With- 
out some such arrangements the increase of product, 
which has been so great, would have been an impossi- 
bility. 

Even before the introduction of steel rails, a number of 
inventors had sought to design rail mills which would be 
practically automatic in their action, but 1 believe down 
to the time to which we have traced the art, none were 
actually built. HoLtury used to say, in that spirit of 
prophetic jest so constant with him, that * The day would 
come when we would start a rail millon Monday morning, 
and then go home after locking the doors, only returuing 
each morning to count the rails that had been made during 
the preceding 24 hours, no other manual labor being 
necessary.”” We have not yet reached that point, but how 
some of us have mourned that he could not have been 
spared to see, and glory with us in what we have accom- 
plished. He knew it could be done, but for some incom- 
prehensible reason, the way did not open to his mind. 

In March, 1884, 1 introduced driven tables in front of the 
finishing rotls of the rail train of the Albany & Rens- 
selaer Iron & Steel Co., Troy, N. Y. They worked so 
well that, assisted by MAx M. Suppss, then the Master 
Mechanic of that department, I put an automatic arrange- 
ment in front of the roughing rolls. This also was suc- 
cessful. Of course we protected ourselves in letters 
patent, Later I placed tables on the catcher’s side of the 
train, Capt. WM. R. Jonrs, then the General Superin- 
tendent of the Edgar Thomson Works of Carnegie Bros. 
& Co., at Bessemer, Pa., at once advised his firm to secure 
authority from me to use my patents. As he proposed a 
different arrangement for the roughing rolls, he did not 
care for the Hunt-Suppes claim. The arrangement having 
been consummated, he co"structed an elaborate system 
of tables, both front and back, all of which he subse- 
quently patented, and we joined interests in the same. 
As an instance among many of his great heart, he wanted 
to give me the whole thing. saying: “* You were the first 
to put this matter ina practical shape, and deserve it. I 


have only gone further with your ideas.” Of course I did 
not’ accept his proposition, and I know it was to his 
regret. 

Fate sometimes seems too hard to be just. That my 
friend should have been cut off in the middle of his great 
life work, and by such a death, was one of those catas- 
trophes the justice of which is beyond human comprehen- 
sion. Yet I believe he died as he would have chosen— 
foremost in danger. Often had he risked his life amid shot 
and shell, and where his example was the incentive to 
others for higher daring. He escaped hurt or death on 
the battle field, but yet to die at what he thought the post 
of duty. 

An ardent admirer of Capt. Jones, and whose own sol- 
dier life had given him a closer sympathy, said, when he 
heard the details of the accident: “‘Another general shot 
on the picket line.” This was true, but those who know 
the history of that fateful afternoon appreciate why he 
could not be content, save at the very front. I know he 
said to himself: ‘‘This company has trusted me; has to- 
day shown that they appreciate and love me. Their 
losses are mine, and until I know that furnace is safe 1 
cannot go home.” It meant his death, but to him better 
that than the suspicion of want of devotion. And was 
he not right ? It must come. Better let it find duty over- 
done than ever so slightly shirked. Excuse my digression 
while paying this poor tribute to Capt. Jones’ memory. 
It deserves more than I have said. Such men have made, 
have saved, and will continue to be, our nation. 

Before the introduction of automatic appliances, from 
15 to 17 men were required to operate a 3-high rail train. 
The tables of which I have spoken reduced this number 
to 5, including the roller in charge of the train. The next 
mill to put in automatic tables was the Pennsylvania 
Steel Co., at Steelton, Pa., in 1884, under licenses from Mr. 
SuPPEs and myself. 

The Joliet Sveel Co., at Joliet, Ill., had been experiment- 
ing for some time wiih a large-sized working model of an 
automatic rail mill, from designs of H. S. SMirH, General 
Manager, CHARLES PETTIGREW, Chief Engineer, and Mr. 
F. H. Treat, the latter gentleman being specially engaged 
upon them, In July, 1885, they altered their blooming and 
rail mill to conform to the plan, which proved to work as 
well in actual practice as in experiment. They kept clear 
of the Jones, Suppes & Hunt patents, except in one par- 
ticular, and for this they have since taken a license. 

For some time this mill has been rolling more billets 
than rails, the practice being to reduce a 15-in. ingot to 
4-in. billets at one heat. The product has been brought 
up to 500 gross tons of such billets per turn and 1,000 tons 
per day. 

The Union Steel Co. was reorganized in 1885, after their 
failure of some years before, and the Bessemer works 
blooming and rail mills completely rebuilt by our fellow- 
member, Mr. RoBERT Forsyru. While his company se- 
cured licenses from our party, he made radical changes 
in the arrangement of his tables and, though hampered 
for want of room, with great suécess. The new mill started 
in 1886. He arranged his mill to avoid reheating the rail 
blooms, although they had to be carried a long distance 
on driven rollers from the blooming mill to the rail mill 
tables and make two right angle turns in the journey. 
The Union Mills’ best record on standard sectional rails 
is, for 24 hours, 1,312 gross tons; for month, 28,490 gross tons 
of rails. 

In the same year Cambria remodeled the mill on which 
the first commercial American steel rails were rolled, and 
put in automatic tables designed by Mr. JosEPH Mor- 
Gan. This company has since taken licenses from Jones, 
Suppes & Hunt. 

In 1887 the Worcester Steel Co., of Worcester, Mass., 
made terms with us and added tables to their rail train 
which were designed by Mr. C. M. RYDER. 

LATEST PRACTICE IN ROLLING MILL DESIGN. 


The Edgar Thomson mill had been doing great work, 
but aeither Capt. Jones nor his superior officers were 
satisfied with being so closely pressed in the amount of 
rails produced by the Union Works, the South Chicago 
Works and the Scranton Steel Co. Instructions were 
given him to build the best mill he knew how, regardless 
of cost. This order was obeyed in every particular, and 
resulted in the present Kdgar Thomson biooming and rail 
mills. The first rails were rolled in the new mill early in 
1888. Since then the old mill has been idle. 

In designing his new mill Capt. JonEs made some radi- 
cal departures. He adhered to the reheating of the 
blooms after leaving the blooming mill, but caused them 
to pass through heating furnaces on their road to the rail 
train. This train he divided into three sets; the first two 
with 3-high rolle, the last with but two; all of 24-in, 
pitch, each set being driven by its own engine, and pro- 
vided with automatic tables. In the first, or roughing 
rolls, 5 passes are made. The bloom is then carried by 
driven rollers to the second, or intermediate train, in 
which it receives 5 more passes, and it is then carried to 
and through the finishing pass in the 2-high set. 

These trains are placed in echelon, and far enough apart 
to permit three 30-f . rails to be rolled. The millis a very 
simple one, and has many mechanical arrangements, 
which make roll changing the work of but afew minutes, 
while every part of each set of rolls * easy of access. 


After the rails leave the cambering machine they a;. 
carried down the hot bed by power, and automatic}! 
distributed to the cold straightening presses. This a; 
rangement is simple, subs‘antial and inexpensive of op 
eration. The best product of this mill] has been 781 gros. 
vons of rails in 12 hours; 1,558 gross tons in 21 hours and 
33,181 gross tons in one month. 

In 1886 the Indianapolis Rolling Mill Co., of Indians poli- 
Ind., added an open hearth steel plant to their works ani 
spent considerable money in remodeling their rail mill, and 
among other things adopted automatic devices for hand 
ling the material at the rolls. This was done under th, 
charge of and from plans of Mr. D. L. Lentz. Th; 
mill worked very well, but commercial reasons soo), 
caused rail rolling to be abandoned, and it-has neyey 
been resumed. 

The great progress made in the introduction of stree; 
car roads, and the increased weight of rolling stock re. 
quired for the cable and electric systems, as well as the 
requirements by municipal governments that the inter 
mediate pavement should be of good character, led to the 
invention of the girder street var rail. The tirst to secure 
recognition was the invention of T. L. Jounson, of Cley. 
land, O. These were for some time rolied by the Cambria 
Co., but the demand increased so rapidly that Mr. Jouy 
SON'S company decided to build a mill of their own. This 
was done under the direction and from the plans of Mr. 
A.J. MoxuaM, the President of the Johnson Co. Th. 
mill was located at Moxham, near Johnstown, Pa., and 
commenced rolling in 1888. 

Owing to the extremely difficult character of the } rv 
posed sections, Mr. MoxHam decided upon an English » 
high reversing mill, importing his engines ana train. | 
think he was wise ‘n his selection of type of mill, as in such 
an one the piece can be entered while the rolls are revoly. 
ing very slowly; and if such entry is not satisfactory. 
the mill can be reversed at once, and the piece backed 
out, At all events the works have been very successfu). 
But it must not be inferred that such sections cannot be 
rolled on 3-high trains, because jit has been and is being 
done at the “Old Mili” of the Cambria Co.; the Tidewater 
Steel Co. (Chester, Pa.,) plant; the North Chicago mills of 
the Hlinois Steel Co.; and notably the North Branch Stec! 
Co. at Danville, Pa. 

In 1886 the Duquesne Steel Co., of Pittsburg, was 
organized, and located works at Oliver, on the Monon. 
gahela River, some 14 miles above the city and about ” 
miles above, and on the opposite side of the river to the 
Edgar Thomson Works. After building a converting anc 
reversing blooming mill plant operations were suspended. 
Late in 1887 or early in 1888 a new company was formed 
under the name of the Allegheny Bessemer (Co., and the 
partially built works were completed by the addition of a 
3-high rail mill. This was built by Mackintosh, Hempbil! 
& Co., Limited, under license secured from the parties 
controlling the Joliet table patents and from the designs 
of Mr. WM. CLARK, of Pittsburg, who was interested in 
the new company. This mill was composed of two trains 
of rolls, standing one in front of the other and back of the 
blooming mill. Each train had two sets of rolls, and was 
driven by its own engine, Good work was accomplished, 
but neither the converting works nor blooming mill was 
able to furnish steel enough to test its capacity. Messrs. 
Carnegie, Phipps & Co. have since acquired the works, 
which are now principally devoted to the making of 
blooms and billets. 

After the consolidation of the Joliet, Union and North 
Chicago companies into the Illinois Steel Co., it was de- 
cided by the new organization to dismantle their 2-high 
reversing rail mill at the South Chicago works, and re- 
p'ace it by a3-high mill with automatic tables, again tak- 
ing license from us. Mr. ForsytTs had become the Chief! 
Engineer of the new company, and built this new mill. In 
its arrangement and construction he again made changes 
from anything which had gone before, and his results are 
speaking loudly for themselves. 

He divided his rail train into two sections, somewhat 
like the Allegheny Bessemer Works, each having two 
sets of rolls in 3-high housings, and each section 
driven by its own engine, with automatic tables front and 
back of the rolls. These trains stand in echelon with the 
blooming mill, which is a 40-in. 8-high train. The rail 

mill rolls are 27 in. pitch. In the practice of this mill, as at 
the Union, the ingots are kept after being cast in a per- 
pendicular position; they are charged upright in gas fired 
soaking pit furnaces of the Hainsworth type. After the in- 
got is reduced in the blooming mill, it is carried by power 
rollers toward the first rail train, and through a shear, by 
which the end, which was the top of the ingot, is cut 
off, and the long bloom sheared in two; each half making 
2 or 3rails, according to weight of intended section. The 
first half at once passes through the rail roughing rolls, 
the second one being held for a few seconds, or until the 
first has made 3 passes, when it is also sent forward. If 
from any reason the bloom when sheared should have be- 
come too cold to be safely and successfully finished, 4 
power overhead traveler is provided to carry it at a right 
angle into a wing at the side of the mill, in which heating 
furnaces are located, with a Wellman charging and draw 
ing crane in front ofthem. When sufficiently heated, the 
same tool conveys the steel back onto the table rollers. 
4 
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By this arrangement cold cobbles or other rail blooms 
can be heated and delivered to the rolls. 

In the roughing rolls the bloom receives 5 passes in 
3-high rolls. It is then passed to the secona roughing 
tables, and is given 3 passes in 3-high rolls. The partially 
formed section is elevated to the back tables of 2-high 
rolls, and making one pass through them reachesa dummy 
table in front, from which it slides down onto driven 
rollers, and is by them carried back to the 3-high set of 
rolis, which are in line with the first roughing rolls, and 
driven by the same engine. In these it receives 4 passes, 
making in all 13 rail mill passes, It is now a finished 
section, long enough to cut into three 30-ft. rails. This is 
done at one operation by 4saws. After passing through 
the cambering machine, the rails are carried by power 
down the hot beds. When sufficiently cool, they are loaded 
by power onto a spider car, which is handled by a special 
locomotive. The rails are conveyed to the several cold 
beds, located conveniently to the cold straightening 
presses, and are unloaded onto these beds by an automatic 
arrangement of arms, or levers, receiving their power 
from steam taken from the locomotive boiler. 

Up to date the best record of the South Chicago works 
on standard rail sections is: In 12 hours. 845 gross tons of 
rails; 24 hours, 1,571 gross tons; week, 8,152 gross tons; 
month, 34,381 gross tons. 

Owing to the depression in the rail market, the Union 
works of the Illinois Steel Co. have not been running 
steadily for some time, but on Oct. 30, 1891, the mill was 
rolling lizht sectioned rails, weighing 35 lbs. per yd., and 
by way of keeping their South Chicago friends from for- 
getting their existence, they took occasion to make a rec- 
ord on such work. The rails were rolled direct from 15-in 
ingots, without reheating, and the result was: Day turn, 
3,298 rails; night turn, 3,069; making 6,357 rails for the 24 
hours, and weighing 989 gross tons; 3 h. 28 min. out of the 
24 hours were lost from various causes, such as changing 
passes, dressing rolls, &c. 

As might be expected, South Chicago soon sought 
revenge by rolling 3,540 rails of 40 Ibs. section in 12 hours. 
These were also rolled directly from 15-in. ingots. 

The last American rail mill to join the sisterhood was the 
Sparrow's Point plant of the Maryland Steel Co., a very 
near connection of the Pennsylvania Steel Co. These 
works are situated on the Patapsco River, a few miles 
from Baltimore. Md. They are not yet fully finished, but 
are designed to be among the best, if not the best, in tne 
country. Mr. F.W. Woop, president and general manager 
of the company, and also the general manager of the Penn- 
sylvania Steel Co.. designed them, and he has spared neith- 
er money nor brains. The blooming mill is a 2-high revers- 
ing one, built by Messrs. Mackintosh, Hemphill & Co., 
Lim. The rail mill is 3-high, and consists of three sets of 
27-in. rolls standing in line, with a *Porter-Allen engine at 
each end of the train. Either engine is calculated to have 
power enough to do all the work, but it is intended to em- 
ploy both: The rolls have automatic tables, and the work 
is transferred sidewise, as in the earlier mills. It is ex- 
pected to roli long lengths. The Lackawanna Iron & 
Steel Co. have acquired licenses to use the Jones, Suppes 
and Hunt patents, and,I believe. propose to put auto- 
matic tables in their upper works at an early day. 


COLD ROLLING. 


I come now to speak of what may mure appropriately be 
termed a process, because the accomplishment was 
reached without a special mill, cold rolling of iron. Of 
course the metal of the rolls and the grooves in them had 
to be of special character, but the work was done on an 
ordinary merchant bar mill. This was invented by Mr. 
BerRNaRD Lauta. His patent was dated Aug. 23, 1859. 
and the process became distinctly an American one. 
Messrs. Jones & McLaughlin, of Pittsburg, Pa., acquired 
the sole control in this county and derived fame and for- 
tune from it. While a great deal of cold rolled iron shaft- 
ing and other articles are still used, the cheapening of atee! 
has caused that metal to largely replace iron, and its 
greater stiffness has rendered unnecessary its being cold 
rolled for most purposes. 


PLATE MILIS. 


In 1864 Mr. LauTH patented another invention, the 3- 
high plate mill, with the diameter of the middle roll much 
smaller than the other two. Much of what I have said in 
favor of the 3-high mill applies to this type of plate mill, 
and it soon became the American mill, and was als» 
largely adopted in other countries. Mr. Lavtu has been 
a constant experimenter, and has made many rolling mill 
improvements of great originality and value. His name 
must always rank high among those who made success- 
ful the iron and steel industry of this country. 

American plate mills have developed in many points as 
the greater requirements of steel made more powerful 
trains a necessity. The plant of the Otis Steel Co., of 
Cleveland, O., designed and built by Mr. 8, T. WELLMAN 


in 1873-74, and started in 1875, afterward added to andim- - 


proved by him, was for a long time the most complete one 
in the country. The increasing demand for steel plates, 
also for armor and other heavy plates, has led to the 
building of other large mills, notably by Messrs, Park Bros, 
& Co., Shoenberger & Co., Linden Steel Co., Spang Steel 
& Iron Co., &c., of Pittsburg, and particularly Messrs. 





Carnegie, Phipps & Co., of the same city. The latter 
works possess some powerful mills, which have been 
lately increased. The universal mill has been 
largely employed in America; but while the origi 
nal designs have been added to, I think WAGNER 
of Austria deserves credit as the original inventor. In 
1853 Mr. CHas. Hewitt, since deceased, designed and 
built for his firm, Messrs. Cooper, Hewitt & Co., of Tren- 
ton, N J.,a beam mill on the universal principle, which 
was a radical departure from all previous plans. 


WIRE MILLS. 


Previous to 1869 all wire rods were rolled in this country 
upon ordinary guide mills, the manipulation of the mate 
rial being entirely by hand. Billets ef about 1% in. square 
and 18 Ibs. in weight were used, and six tons of No. 4 rods 
was regarded as a good day's, or turn’s, work. In the 
spring of 1869 the Washburn & Mcen Mfg. Co., of Wor- 
cester, Mass., put in a continuous wire rod mill, after the 
design and patents of Mr. GkorGe Brpson, of Manches- 
ter, England. On this mill 1%-in. billets were used, but 
weighing 80 lbs. each, and without any manual labor 
rolled to No. 6 rods ; 7 tons of these was considered a sat- 
isfactory day’s work. Mr. C.H. MORGAN was in charge 
of the Washburn & Moen Works, and he soon discovered 
that the production of the continuous mill was limited by 
the reel upon which the rods were coiled as they came 
from the rolls, this reel being operated by hand. He put 
in a power reel, and was soon enabled to bring the pro- 
duction of the mill to over 20 tons per turn. 

A few years later the Messrs. Roebling, of Trenton, N . 
J., following a Belgian practice, built a rod mill composed 
of two separate trains of rolls; the first, or roughing 
rolls being of the largest diameter, and driven direct 
from the engine shaft; while the second, or rod roils, 
were piaced some 30 ft back of the roughing, and driven 
by belt ata much higher speed. This arrangement was 
much superior to the ordinary mill, but did not dispense 
with any labor. Tine Trenton Iron Co. and Washburn & 
Moen also put in Belgian trains. The Roeblings and the 
Trenton Iron Co. have both greatly improved their mills. 
In 1876 the Cambria Irun Co. built a rod mill after the de- 
signs of Mr. Henry B. Comer. While all the rolls of 
this train were in a continuous line, they were divided 
into groups; each succeeding one of which was driven at 
an increased speed, by a line of shafting placed directly 
under the train. This mill has since been altered and im- 
proved. Mr.C.H. MorGan constructed another contin- 
uous mill for Washburn & Moen, in which many im 
provements were made, and since he severed his connec- 
tion with the company, the good work has gone on. Rods 
are now finished on the mill at a speed of 50 ft. per sec- 
ond, and reeled with ease and certainty. 

Mr. MorGan built in 1888 a continuous mill for the 
American Wire Co., of Cleveland, O.,o0n which over 118 
gross tons of No. 5rods have been rolled in 10 hours, through 
a single groove or pass. They have rolled 500 tons per week 
of No. 8 rods for three consecutive weeks. On the same 
mill a production of 35 tons per turn for two weeks of 
No. 9 rods, (0.148 in. diam.), rolled from billets weighing 
210 Ibs., has been reached, This wasareductionof area 
of 99.89%. The finished rods were 3,620 ft. long. 

In 1882, Mr. Wm. GARRETT. then Superintendent of the 
mercif@ht mill department of the Cleveland Rolling Mill 
Co., patented and built a mill which was destined to play 
a conspicuous part inthe American wire industry. The 
continuous mills were using 1%-ia. billets; the Belgian 
mills 2-in- ones. To produce billets of these sizes, it was 
then necessary to roll the steel ingot to blooms: reheat 
the blooms and roll to billets. Mr. GARRETT’s desire was 
to construct a mill which would take a billet of a large 
enough section to permit of its being rolled direct from 
the ingot without any reheating. He settled upon 4 ins. 
square as being that size. To accomplish this he went be- 
yond the Belgian mill by putting in three separate trains 
of rolls, placed in échelon, and driven at progressively 
increasing speeds. Hence the billet rollscould run at a 
comfortable speed for the workmen to handle the billets 
without interfering with the speed of the finishing trains, 

This arrangement not only permitted the use of the 
larger billet, but made it possible to have several! distinct 
pieces in the rolls at the same time. The present practice 
is 4 pieces, and sometimes 5 rods will be reeled off si- 
multaneously. 

Since the Cleveland mill, several other works have put 
in the Garrett mills, and he has sought to make each plant 
the best, Beaver Falls, Oliver & Cobats, Braddock Wire 
Co., the Joliet Works of the Illinois Steel Co., the 
American Wire Co., H. P. Nail Co., American Wire Nail 
Co. and Newcastle Wire Nail Co. have put in the Garrett 
milis. 

Inall the formsof mills, excepting the continuous, ad- 
vantage has been taken of the device known as the “‘re- 
peater.” This was first patented by Jonn Davis, of Cleve- 
land, O. A later one was invented by Mr. McCa.uuvp, of 
Columbus, O., and the last, and by many thought the 
best one, was invented by FRANK G. TALLMAN. By turn- 
ing the piece from one pass to another this repeater saves 
a large amount of labor. Ou one of the Garrett mills 140 
gross tons of No. 5rods have been made in ten hours, 
1,300 tons in a week, and nearly 5.500 tons in a month, But 


while the advocates of the continuous system admit that 
greater product can be obtained on the Garrett, they 
claim a saving wm labor, and in loss by oxidation. For the 
average of three years’ work lam given as the loss on 
weight from billets to finished product, on a continuous 
mill, 2.08%. If there were no differences of opinion, and 
professional and commercial rivalries, we should be with 
out progress 
TIRE ROLLING MILLS. 

Among the radical manufacturing departures in rolling 
mills 1 would mention the Munton Tire Mill, which is in 
successful operation at the works of the Chicago Tire 
and Spring Co., at Melrose, near Chicago. The process 
which this mill makes possible, and the mill itself, are the 
inventions of Mr. Jas. MUNTON, the Superintendent of 
the works. He entirely dispenses with hammering in 
making locomotive and other steel! tire, and this by the 
following practice : 

The ingot is cast with a hole cored out large enough to 
admit a small roll. 

The ingot is heated and taken to the rolling mill, where 
its top, with its imperfections, is sheared off by the rolls 
and the bloom left of a given weight. At the same heat 
and by the same operation the bloom is also roughed out 
by the roughing rolls of the mill and edged down by 
horizontal rolls. 

The bloom is reheated and placed in the tire rolling 
mill, where itis rolled and finished to the exact inside 
and outside diameter required. 

Mr. MenTon’s mill is so constructed that on it a bloom 
can be “rolled back” to a smaller diameter. This also 
applies to a finished tire. 

Another tire mill, embracing several new features and 
of great power, is the one designed and built for the La 
trobe Steel Co., Latrobe, Pa., by Mr. JULIAN KENNEDY 
their Chief Engineer. 

The other American steel tire makers are the Midvale 
Steel Co., Philadelphia, Pa., and the Standard Co., al 
ready mentioned. 

ROLLING LIQUID STEEL. 

During the years of the rolling mill history which I 
have sought to sketch, there have been many improve- 
ments made in the construction of all forms of mills, and 
many sections have been successfully produced on them 
which were previously thought impossible. I have not 
attempted to enumerate all of these, but have sought to 
confine myself to those which have been distinct depart 
ures in the roll trains. I have done so because, while 
many things and men deserved mention, the time required 
would have gone far beyond the possibilities of this occa 
sion. 

I will, therefore, close with a reference to the latest 
radical departure, which, while not yet quite a commer 
cial success, still has been placed in a sufficiently promi- 
nent position to deserve record. I refer to the rolling of 
liquid steel by Mr. Epwin Norron, at the works of Nor- 
ton Bros. in Chicago. 

It has been known for some time that Mr. NoRTON was 
experimenting in this direction, and in fact had taken out 
patents in this and other countries. The paper read by 
Sir HENRY BesseEMER at the late meeting of the Iron and 
Steel Institute on “ Rolling Fluid Metal,” and which has 
already been published in several of our technical papers, 
has called renewed attention to this system of producing 
steel sheets for tinning. The commercial changes 
in the tin plate industry have been somewhat violent of 
late, and appearances indicate that the location of a large 
part of the manufacture may come to this country. At all 
events, changes which will cheapen the production have 
become necessary, no matter where the plates are made. 

The Messrs. Norton are the jlargest individual tinplate 
consumers in America, and as such have naturally kept 
in touch with all phases of the trade. Mr. Epw1In NORTON 
is the mechanical member of the firm. Some years ago 
he fully perfected the rolling of soft metals direct from 
the liquid state into finished sizes. He was fully posted 
as to what had been attempted in the years past in such 
rolling. His, success with soft metal led him to go fur- 
ther, and strive todo the same thing with liquid steel. 
He had encouraging results. He protected himself by 
patents at home and abroad. He felt full reverence for 
all that Bessemer had given the world, and knew that 
some thirty odd years ago he had experimented with this 
very process, and thought he knew wherein Bessemer 
bad not gone quite far enough to insure complete and 
uniform success. Still, he felt that he deserved rec- 
ognition. Moreover, Mr. NORTON, as a successful Ameri- 
can, duly appreciated the advantages which would natu 
rally accrue from having BEsseMER indorse and become 
interested in his process. For these reasons, after pro 
tecting himself by patents, he wrote Sir Henry Besse 
MER, also sending him a piece of sheet which he had 
rolled direct from liquid meta), explained what improve- 
ments he had made, and proposed an honorable co : mer- 
cial relationship. Certainly there was nothing disrespect- 
ful in this, no matter how great the man to whom it was 
made. 

Now mind you, up to this time Bessemer seems to have 
attached little importance to his experiments of many 
years ago. Messrs. McKinLEY and NorTon recalled 
them to his mind, andgave them value. Perhaps thts is 
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none of my business, but Sir Henry has aroused my 
American ire. He says : 


“ I received, about two years ago, a parcel from America 
containing a small sample of sheet metai,which was being 
successfu " manufactured there. The person from whom 
I received it informed me that it was made by a slight al- 
teration or improvement on my patent of 1857, for rolling 
continuous sheets and thin bars of iron or steel direct 
from fluid metal. He offered me one half of his patent if 
| would undertake itsintroduction into this country. I 
did not accept his offer, and there the matter rested. 

“The circumstance stated has, however, afforded me 
an opportunity of showing you a small sample of a con- 
tinuous sheet, produced direct from fluid metal at a 
single operation, and proves beyond doubt or question 
the important fact that fluid metal may be chilled 
and formed into a continuous sheet between rolls that are 
kept cold, while it well illustrates the spi:it of enterprise 
of our American cousins, who are so prompt to recog- 
nize, to adopt, and to improve upon the inventions 
brought forward in Europe. 


I think he might have treated Mr. NorToN a little less 
ceavalierly without any prejudice to his great fame. This 
thing had lain dead all these years. Should not some 
honor be given the man who was able to put life into the 
corpse, ani conquer for it a place among the live indus” 
tries 

The greatest have always been under obligations to 
others for portions of their triumphs, and always will be- 
The Bessemer process was a failure for all but the higher 
purposes until Musuet’s invention; und while Sir HENRY 
honored himself by settling an annuity upon MUSHET, who 
at that time had made nothing from his invention, still I 
for one would have bad my already profound respect in- 
creased if Bessemer had even mentioned MUSHET’s name 
in his letter giving the history of his process, which was 
read at the Pittsburg, Pa., meeting of the Iron and Stee! 
Institute. 

We honor you, Sir Henry, and are proud to have your 
portrait hanging upon the walls of our Society house, and 
hanging in company with that beloved departed member 
who did so much to create our organization, and so much 
to add to your great fame; but I am not willing that you 
should have all the credit for the lust development in 
American rolling mills. 


A New Departure in Electric Motor Con- 
struction. 

A problem which is ever recurring in engineering 
practice, one over which many an inventor and me- 
chanical engineer has puzzled long and vainly, is 
that of varying the force applied to a machine in 
proportion to its resistance. For example, suppose 
a street car is to be started, and the motor, of what- 
ever kind it may be, can exert 5 HP., when moving 
the car at 8 miles per hour; that is (since 5 HP. = 
165,000 ft. Ibs. per minute = 9,900,000 ft. Ibs. per 
hour, which divided by number of feet in 8 miles, 
42,240, = 234), it can exert a constant pull on the car 
of 234 Ibs. Now, this force exerted on a heavily 
loaded street car will start it very slowly, or perhaps 
will not start it at all, What is wanted is 
some form of leverage which will enable 
the horse or the steam or electric motor 
to exert its full power atthe start. Tosee how little 
power is actually expended when the car is moving at 
a low speed, suppose that the force above noted, 234 
lbs , is exerted when the car is moving 1 ft. per sec- 
ond, Then the power exerted is only 244 x 60 = 14,040 
ft. Ibs. per minute, or less than half a horse power, 
whereas the full capacity of the motor is more than 
10 times this. Now, any motor thus far in use can 
run at a lower speed than that for which it is de- 
signed only with great loss of efficiency. The horse 
strains and tugs to start the car, whereas if he could 
“vet a leverage” on it and start off at a five mile 
walk, exerting a pull on the car perhaps five times 
his greatest pull by main strength, he could get the 
car moving much more quickly and much more easily 
as well. It is true that “car-starter” inventions 
have never come into use; but the reasons for this 
are generally that they sacrifice too much in sim- 
plicity and can work through too short a distance. 
Tc is this lack of etticiency at low speeds that has 
prevented the adoption of the steam dummy for 
street car propulsion. In order to start the car un- 
der all conditions a cylinder capacity had to be given 
the motor far in excess of its needs when running. 

Those applying the electric motor to street car 
work have encountered the same difficulty. To se- 
cure sufficient starting power a motor has been used 
much larger than is needed when the car is under 
full headway. The modern electric street car motor 
probably converts into power not more than 2% of 
the current used when the caris moving at \¢ ft. per 
second; whereas as much as 80° may be utilized 
when the car is moving at full speed. 

But the propulsion of street cars is only one in- 
stance of the need of a motor which will operate at 


a constant power, and either with high speed and 
small force or with low speed and great force, as the 
operator desires. Such a motor, or, more properly, 
a system of operating electric motors which is in- 
tended to effect this, has been devised by Mr. H. 
WaRD LEONARD, of New York City, and a patent 
thereon has just been awarded to him. He has fur- 
nished usa description of what his invention pro- 
poses to accomplish, and its manner of working, 
from which we extract the following, explaining 
that the term ‘‘ Torque,” which has been introduced 
by electrical engineers, is synonymous with the 
“turning moment” of mechanical engineers : 


In the operation of electric motors there are three prin- 
cipal factors to be considered, the .speed, the torque and 
the efficiency. Under any variations in power the effi- 
ciency should remain as nearly constant as possible. For 
one class of work it is desirable to keep the speed constant 
when the torque varies. For a second class of work it is 
desirable to keep the torque constant at one particular 
amount when the speed varies. For a third class it is 
desirable 'o operate at many different speeds, and yet 
automatically at any particular speed desired regardless 
of the torque. For a fourth class it is desirable to operate 
at many different torques and yet automatically at any 
desired torque regardless of the speed ; and fora fifth kind it 
is desirable to keep theamount of power supplied constant, 
regardless of a change in torque, that is, sothat if the 
torque changes by the requirements of practice, the speed 
would automatically change so that the power consumed 
would remain constant. 

In the second class of work we find hoists lifting a 
constant weight. certain printing presses, swing bridges, 
stamp mills, pumps, &c.; that is, such work as requires 
that we should start up from dead rest with full torque 
and run at any desired speed with the same torque and 
with perfect efficiency. 

A familiar instance of the third kind of work is met 
with in the printing of fabrics, where the presses have a 
large number of rolls upon which the tgrque depends, and 
the speed of the presses must be varied as desired, and yet 
at any given speed must hold that speed constantly, re- 
gardiess of the number of rolls set down, that is, regard- 
less of the torque. Similarly, lathes, drill presses, wood- 
working machinery, &c., belong to this class. Certain 
variations in the speed are possible by existing methods 
by the use of cone pulleys and equivalent devices, but no 
motor of any kind has heretofore existed which, directly 
applied, would ccnform to the requirements of this kind 
of work. 

The fourth kind of work has, as a familiar example, the 
passenger elevator, where the weight, and, consequently, 
the torque, is variable, and where at any torque the speed 
shoul be controllable at wil!, with constant efficiency. 
Another example is the pumping of walter against a vari- 
able pressure with the speed controllable at will, and in- 
dependent of the pressure. This result is not obtained 
directly by any motor to-day. , 

The fifth class of work,where the epeed is automatically 
varied to keep the power consumed constant, no matter 
how the torque varies, is not met with in practice as far 
as I know, yet oftentimes we may have a constant @urce 
of power from which we wish to get a torque variable to 
the requirements of a variable load and do not care partic- 
ularly about the speed. An electric street railway oper- 
ated by water power is a familiar example of this class of 
work. 

It is well known that when a street car is first started 
and is scarcely in motion the actual power represented 
by such motion is almost nothing, for, although the pul) 
is large, the feet per minute is extremely small; conse- 
quently the power required must be exceedingly small. 
In order to develop a power of buta fraction of a horse 
power we mnust, on account of the slow speed demanded, 
develop about 30 HP. and then waste about 98% of this in 
order to utilize the remaining 2% in the way it is desired. 
The efficiency of the modern electric street car is not 
probibly more than 2% when just starting from dead rest 
and moving at the rate of one-half foot per second, 

When we come to investigate this, we find thut the ex- 
planation is that in order to get the necessary large 
torque with freedom from excessive sparking we must 
have a very large current in a nearly constant fleld; and 
since our EK. M, F. is constant we must use an amount of 
power which will vary almost directly with the torque, 
and will be regardless of the speed. Or, in other words, 
the efficiency of the motor will vary directly as the speed, 
with an efficiency of perhaps 80% at full speed. 

Asa result of my investigation of this subject I have 
concluded thet the operation of electric motors should 
conform to what apparently is a new law, and which may 
be stated as follows: 

1. Vary the voltage as the speed desired. 

2. Vary the amp2res as the torque reqired. 

In other words, make the speed dependent upon the 
voltage only, and independent of the current; and make 
the torque dependent upon the current only, and inde- 
pendent of the voltage. Since the product of the speed 
and torque represents the work being done, and the prod- 
uct of the voltsand ampéres represents the power sup- 


plied, it is evident that if we can operate in conformity 
to thie law we shall have a constant efficiency under 4\) 
conditions, disregarding, of course, the tmall fixed }«< 
in the field and armature. 

One way in which this law can be followed is to supply 
the field of the motor from one source of electric ener ry 
and supply the armature from another source, ¢),,. 
E. M. F. of which can be varied. It will be noticed {},, 
when the speed is fixed, « fixed voltage will be necessary ; 
order to conform to the law, and the shunt motor is foun, 
to conform perfectly to the law; but it is the only motor 
I know of which does conform to the law which seems 
be generally applicable 

Printing Presse3.—A simple case wili be the operatio:, 
of a printing press for printing fabrics. Suppose the press 
has 10 rolls, that is, the torque will vary from 1 to 10 i, 
amount. Suppose, also, that it must be run at any specd 
from that represented by 1 to that represented by 29, and 
at any speed it must hold its speed constantly, whether | 
or 10 or.any intermediate number of rolls be brought into 
use. Also that the efficiency must be independent of th. 
speed or torque. In order to conform to the law ina 
simple way, we will installa generator and motor of the 
same size and connect theirarmatures by twoconductors. 
We will supply their fields from asmall separate exciter 
in the shape ofa shunt wound dynamo. In the circuit 
leading to the field of the generator we will place a 
rheostat. If now we drive our generator at a constant 
speed, the E. M. F. it will produce will depend upon its 
field, which in turn will depend upon the amount of re- 
sistance in the rheostat in its field circuits. The strength 
of the motor field is constant, being supplied by the con- 
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. stant E. M. F. exciter. Now, evidently the speed of the 


motor will depend solely upon the E. M. F, supplied to its 
brushes, and this can be varied from 0 to the maximum 
limit by varying the rheostat, which will preferably be 
placed beside the motor itself. The current will auto- 
matically vary in propcrtion to the torque, the speed will 
vary directly as the voliage and the efficiency will be 
constant and independent of the speed or torque. 

Elevators.—If we wish to operate an elevator from cen- 
tral station conductors of constant E. M. F., we supply a 
shunt wound motor mechanically connected directly with 
a generator, whose armature is connected tothe armature 
of the elevator motor. The field of the generator is sup 
plied from the central station conductors, but a loop goes 
up to the elevator car, where a rheostat and reversing 
switch is placed, so th«.t E. M. F. of the generator can be 
varied and reversed at will. The field of the elevator 
motor is excited from the line constantly. 

it will be evident that we can control the elevator per- 
fectly from the car and run in either direction, at any de- 
sired speed, and with perfect efficiency. It is wortby of 
notice that the non-sparking point is entirely independent 
of the speed, and that for any particular weight the non- 
sparking point is absolutely fixed and independent of the 
power used. Also that, since the maximum load alone 
determines the maximum ampéres, it will be impossible to 
send more than the normal full current in ampéres through 
the armature; consequently the liability of buruing out of 
armatures is reduced to a minimum. The elevator in com- 


. ing down generates current to assist the central station; 


and since the efficiency is practically constant under all 
conditions, and since as many foot pounds of work ure 
done by the elevator it. descending as it requires iu ascend- 
ing, the consumer will in reality pay only for the energy 
wasted in charging the fields, in heating the armatures, 
and that represented by the friction of the gearing, which 
will be the least possible. The starting up of the elevator 
requires a minimum of power, and hence does not subject 
the central station to large, sudden, fluctuations of load. 

Swing Bridges.- Suppose we want to operate a swing 
bridge by an electric motur. We connect asin the case of 
a printing press, but instead of a hand-field rheosta' we 
use an automatic field rheostat, such as is used by the 
Evison compeny. We place an a’npére meter in the 
armature circuit of our motor, and when the ampére meter 
needle indicates full load it touches a contact leading to 
the relay magnets of the automatic rheostat, which 
causes it to throw in resistance in the field circuit of the 
generator and reduces its E. M. F. Similarly, just below 
full load, the ampére meter needle makes contact, closing 
a circuit in the automatic rheostat so as to throw out re- 
sistance and raise the ©. M. F. of the generator. 

To start up the bridge we insert.all of our resistance in 
the field of the generator and have, let us say, no volts. 
Now we close the main line switch to the motor; we will 
have nocurrent; hence the ampére meter needle wil! be 
on the lower contact, which will gradually throw out re- 
sistance and cause the generator to generate an E. M. F. 
The current will increase and will finally cause the needle 
to leave the lower contact. The full torque is now being 
developed, ani the bridge, if the motor be of proper size. 
will start to move. As it does so, the counter E. M. F. of 
the motor will tend to reduce the current, but this will 
cause the needle to again make the lower contact and 
raise the E. M. F. and speed and hold the current and 
torque constant. 

Thus, the bridge will start from rest with a minimum of 
power but full torque, and will gradually accelerate it 
speed until the full E. M. F. and speed of the motor is 
reached. To vary the speed by hand we merely move the 
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ampére meter needle to make either contact desired. In 
case the bridge should meet an obstruction which would 
slow it down, the ampéres would not increase, but would 
remain constant, as the volts would be immediately and 
automatically reduced to just that amount mecessary to 
keep the ampéres constant. With this arrangement it will 
be practically impossible to overload the motor armature. 

Lathes and Cutting Tools.— Another good application of 
this method of keeping the torque constant will be in any 
case where a tool is cutting certain material which may 
vary in hardness or when the feed may vary. If the 
torque be kept constant it will be impossible to break the 
cutting tool or injure the apparatus. An electric coal- 
cutter isacase in point. The cutter may be advancing 
through slate, fire clay or coal, and occasionally it will 
meet a layer of hard iron pyrites, known in the mines as 
“sulphur.” This may stop the cutter bar entirely,and with 
an ordinary or series or shunt motor the result would prob- 
ably be a burnt-out armature. With the system I have 
described the current would be constant in any event, 
and the cutter would automatically go faster in soft 
material and slower in hard material. 

Pumps.—In pumping by an electric motor operated on 
this system the head alone determines the torque, and 
hence the current. Consequently, for any lift the non- 
sparking point will be fixed and the number of strokes per 
minute can be controlled at will from 0 up to the maxi- 
mum by varying the volts. 

Electric Railways.—For operating an electric railway 
we will place a shunt wound motor on the car, and direct- 
ly driven by this motor will be a special generator, which 
will be connected to the electric motor below the car. It 
is evident that the generator and working motor arma- 
tures may be wound for any voltage desired, say 20 volts, 
which will make the problem of insulating the street car 
motor an extremely simple one. If desirable, we can sup- 
ply several cars of a common train from one special gene- 
rator on the forward car. With this outfit we shall be able 
to take any car up any practicable grade or around any 
curve with no more power than is required to move the 
car on a level, and always consume the same power, re. 
gardless of weight, grades or curves. That is, the auto- 
matic increase of current, to take care of any increased 
torque, will be compensated for by a corresponding de- 
crease in the volts and speed. We may start a car up on 
any grade or curve with but a small frac‘ion of the power 
required for normal speed on a level. 

I wish to call attention to a very important develop- 
ment leading out from this, namely, that we shali be able 
to use alternating circuits for operating our street cara, 
for it is well known that the ordinary alternating current 
generators will operate perfectly as motors, if the speed 
and torque be kept constant. Since by this system we can 
from a constant torque and speed get any other torqu>, 
and, automatically, a corresponding speed, we shall be 
able to run street cars perfectly by alternating currents. 
This again will enable us to dispense with trolleys, con- 
duits, storage batteries, &c. We will place between our 
tracks, in manholes, converters whose primary pressure 
can be anything required for proper economy and whose 
secondary will be, say, 15 volts. This secondary circuit 
will connect directly with the rails. The road will be di- 
vided in sections, each a few hundred feet long, and each 
section will be supplied by its own converter. 

This system also lends itself very readily to the trans- 
mission of power. We may transmit b¥ alternating cur- 
rents and the alternating current motor running at a 
constant speed and at a nearly constant torque will drive 
special generators to operate hoists, pumps, locomotives, 
&c , at the varying torques and speeds demanded by prac- 
tice, and yet without subjecting the alternating current 
motor to a sudden or wide fluctuation in its torque and 
without any necessity of varying its speed. With this 
system of operating electric motors there seems to be no 
work met with in practice which cannot be perfectly per- 
formed. 

On first consideration, the additional apparatus neces- 
sary would seem to make the system prohibitory in prac- 
tice; but the gapacity of the present single motor is greater 
than the combined capacity of the apparatus this system 
would require, and the capacity of the prime motor is 
very much reduced. 


In order to reduce the first cost to a minimum and 
yet secure the advantages of different automatic 
speeds and high efficiency, Mr. LEONARD has devised 
two modifications of the arrangement described 
above. The first is intended especially for electric 
railways operated on the trolley system. It is an 
arrangement whereby the motor will start the car 
from rest with an expenditure of not more than 2 
HP. of current, yet with as great a propulsive force 
as in the present cars fitted with 30-HP. motors. 
Such a car will be able to climb a grade of 6 to 8% at 
full speed with no more current expenditure than is 
had inthe present carsto attain a quarter of the 
speed on such grades. With a train of three cars 
Mr. LEONARD expects to be able to dispense with 
auxiliary apparatus and by connecting the motors 
alternately in series and in multiple arc to keep the 


voltage and current approximately proportioned to 
the speed and the torque. A similar system to the 
first above named is adapted for passenger elevators, 
The second modification is for applications in 
which smoothness of motion in stopping and start- 
ing is not essential. It consists simply in using the 
current from two or three dynamos of varying 
voltage, combining it in different ways to get vary- 
ing voltages and corresponding speeds at the motor. 
Mr. LEONARD’s theory seems to hold out the 
promise of a material advance in the application of 
electric power. We shall watch with interest its 
application to practice. This at least may be said, 
that if it fails it will fail in a great undertaking, 
progress toward which has so far been slow. 


Abandonment of the Broad Gage on the Great 
Western Railway. 





Although the confusion of gages was never so 
serious an evil in England as it is in this country, 
it has continued much longer. The Great Western 
Railway of England, which has a system aggregat- 
ing 2,481 miles, has still retained the original gage 
of 7 ft. on about 300 or 350 miles, including its main 
line to the west of England, and some branches from 
this line, although it began the process of change 
some 15 ag more years ago. To meet the require- 
ments of traffic since the general adoption of the 
standard gage of 4 ft. 8 ins., a third rail was laid 
on about 194 miles of the broad gage main line, to 
provide for the running of broad and narrow gage 
trains. This track was described and illustraied in 
ENGINEERING News, Feb. 21, 1891. The 7-ft. gage 
was adopted when the first part of the line was 
built, in 1838, on the recommendation of Mr. I. K. 
BRUNEL, the engineer. As railways were extended 
to form connected lines, the Great Western Railay 
came into conflict with lines built on the now stand- 
ard gage of 4 ft. 844 ins.. as adopted by Mr. GrorGE 
STEPHENSON, and this led to what is known in rail- 
way history as the “ battle of the gages.” The idea 
of abandoning the broad gage has been under con- 
sideration for a long while, and all new passenger 
ears for this gage have been built with standard 
gage bodies on broad gage frames and axles. The 
railway has now decided to completely abandon the 
broad gage, and the change is to be made in May, 
1892. The following is an extract from the speech of 
Mr. F. G. SAUNDERS, President of the company, at 
the meeting of the company in August, 1891: 


The eighth paragraph of the report refers to the discon- 
tinuance of the broad gage, I must not preach the 


funeral sermon of that gage now, because it will be con- 
tinued for anotheryear; but there are many of us who 
will lose the broad gage with regret. I think it hes done 
enormous service to the progress of railway development 
and railway enterprise. 1 recollect well the battle of the 
gages. The energies of men like BRUNEL and Gooca 
were directed toward developing the advantages which 
the broad gage possessed, while STRPHENSON and others 
advocated the merits of the narrow gage. The time has 
now come when th: continuance of the broad gage must 
cease. The reasons are substantially that the expense of 
transfer is large. and the expense of increased stock is 
large, for we have to transfer perishable goods from one 
gage to the other. We cannot continue the broad gage 
steck in a state of efficiency except at a great cost. Our 
broad-gage passenger trains are now reduced to 6 daily 
and we have not more than 2 broad gage goods trains 
running. We have decided to discontinue the use of 
the broad gage on May 20 next year. Itis a big thing to 
do, but almost bigger than the alteration of gage is the 


question of the alteration of the rolling stock, because we * 


have between 3,000 and 4,060 wagons to alter, also up 
ward of 700 carriage vans, etc., and about 200 engines to 
alter, and all this has to be carried out simultaneously 
with the alteration of the gage. To meet the cost of that 
work, and of the alterations which are going on in con 
nection with the doubling of the line, and so forth, we 
came to the conclusion to offer to the shareholders the 
new stock, and $5,000,000 has been allotted, which is 
sufficient for present purposes. 

The work of changing the gage of the railway 
system of the Southern States on May 31 and June 
1, 1886, involved 13,000 miles of main track, 1,500 
miles of side track, 1,800 engines, and 40,000 cars. 


Test of Indiana Block Coal at the Chicago 
West Side Pumping Station. 


Western coal is generally supposed to be a pretty 
poor and dirty sort of fuel. That this is by no means 
the case with some of the Indiana coal was well 
shown by a paper read by Mr. A. F. NAGLE at last 
week's meeting of the American Society of Mechani- 
cal Engineers, in which he described an evaporative 
test made by him last August with four boilers at 
the West Side pumping station of the Chicago water 
works. The author's only statement of the source or 
quality of the coa! is his reference to it as “ Indiana 
block;” but his tests showed its percentage of asb to 
be but 7.25; and itsevaporative duty per |b. was9.25 
Ibs. of water from and at 212. 

The boilers used are of the return tubular type, 
well proportioned and well set, and the four tested 
have been in use about § vears. They are free from 
scale, and the tubes were cleaned with a steam jet 
before beginning the test. One of the ““smoke con- 
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sumers,” which are supposed to be able to work such 
wonders in ridding Chicago of her pall of smoke, 
wus attached to the boilers. It consisted of a system 
of air and steam jets above the grate. It was not in 
use, however. during the test. A small flue heater 
for heating the feed water formed part of the plant; 
but as it could not be kept clean it was of little 
account. The following are the principal dimensions 
of the boilers and the most important results of the 
test: 

Diameter of shell 


Length of shell and tubes 

Number of tubes (4% ins. outside diameter).. 
Area of water heating surface 

Area of steam-heating surface 

Area of flue heater surface 

Area of grate 

Area of section through bridge wall.. 
Area of section through tubes.... .. 
Area of chimney per boiler 

Height of chimney............... ; 
Ratio of grate to water heating surface 
Ratio of grate to steam heating -urface. 
Ratio of grate to flue heater surface 
Horse power of boiler (ba-is of 12 aq. ft.) 
Duration of test 

Total coal consumed 

Percentave ofash ........ 

Coal per bour per sq. ft. of grate 
Temperature of: 


City water 

Hot well 

At mud drum (boiler) 
Fscaring gases 

Steam, amount of superheating 


Water evaporated: 

From feed 

Per hour per sq. ft. of heating surface. 

Per hour from and at 212°.............. 

From feed, per |b. of coal.... 

From and at 212° per Ib. of coal ‘ 

From and at 212° per lb. of coal, allowing 
for superhert 

From and at 212° per Ib. of combustible... 

From and at 212° per lb. of combustible, al- 
lowing for superheat 

Boiler pressure, net 

Average water pressure...................- 

Horse power (basis of 34.50 lbs. of water 
from and at 212°) 


CONSTRUCTION NEWS. 


RAILWAYS. 
EAST OF CHICAGO.—Existing Roads. 
Iron Range & Huron Bay.—Sanford Keeler, of 
Arvon, Mich., writes us as follows: 


The grading is neariy completed on this line from the 
head of Huron Bay to Champion, Mich,, through the 
towns of Arvon and Michigamme, a distance of 34 miles. 
The road is projected to develop the iron mines in the 
Marquette Range. Itis expected to begin tracklaying 
about May 1, 1892, and to have the line open for traffic b 
Aug. 1 of the same year. ©. H. Buhl, of Detroit, Mich.. is 
President, and E. D. Miller, of Arvon, Mich., is Chief En- 
gineer. 


Gettysburg & Chambersburg.—This company has 
comple‘ed its line from Caledonia, Pa.. to the Wolf Hill 
mines, 4% miles, and will soon put it in operation. 

Boston & Maine,—It is reported that work will begin 
next spring on the proposed line from Fairlee, Vt., to 
Canaan, N, H. 

Western Maryland,— According to recent press reports 
this company will soon begin work on its proposed line 
from Five Forks, Pa., to Hagerstown, Neb. An official 
of the company is reported as saying that work would be_ 
gin as soon as the Potomac Valley R. R. had keen com. 
pleted. 

Baltimore & Ohio.—This company has completed 
arrangements for a through line to Boston and the East- 
The plan is to build a pier at Cavan Point, N. J., whence 
boats will convey cars to the foo. of Thirty-ninth St. and 
go over the Long Island road to Oyster Bay, where the 
Long Island's new route to Boston will be used. Already 
new cars are building, and a new boat to run to Wilson’s 
Pont, Conn.. hes been negotiated for. The new line will 
be ready nex: spring.—There is talk of constructing a line 
from Leesburg, Va., to a connection with this line at 
Point of Rocks, Frederick Co., Md., 12 miles. 

Lehigh Valley.—The Mayor has vetoed the ordinance 
recently passed by the City Council of Allentown, Pa. 
permiting this company to build a belt railway around 
the city. 

Glen Hazel & Shawmut.—Work has been discon- 
tinued on this line from Glen Hazel, Pa., to the Shawmut 
mines. Five miles of the line have aiready heen com- 
pleted and work will be resumed in the spring. 

Pennsylvania,—It is officially stated that the grading 
and bridging will probably be completed on the line from 
Bedford to Brooks Mills, Pa., 50 miles, by Jan. 1, 1892. 

Sandusky, Columbus, Lake Erie & Southern,— 
Tracklaying has been completed on this line from San- 
dusky to Bellevue, O., 1p miles. 

Parry Sound Colonization.—Work is in progress 
upon about 20 miles of this road, which is projected to run 
from Scotia, Ont., to Parry Sound, Ont..a distance of 48 
miles. S, P, Rvulen, Sprucedale, Ont., Chief Engineer. 

Baltimore & Ohin.—Work on the connecting link be 
tween the Metropolitan Branch of this road and the Rich- 
mond & Danville R. R. at Fairfax Station, Va..isin prog- 
ress, One of the longest and highest trestles on the road is 


included in this work. It will be 65 ft. high and 1,400 ft. 
long, and crosses Rock Creek, 

Frost.—F. A. Palmer, of Belding, Mich., the engineer in 
charge of work, writes us as follows: 

This railway will run_ from Kenton, on the Duluth 
South Shore & Atlantic R. K. in Houghton Co., north to 
the mulls of the Frost Shingle Co., a distance of 74% miles. 
About 75 men and 5 teams are now at work on the line, 
aud 5 miles are already gradec ready for theties. Itis 
expected to begin bracklaying. at once and to have the 
line finish d by Jan. 1, 1 he principal business of 
the road will be the lumber traffic, but a general freight 
and passerger business will also be done. The w is 


=< the management of Simon Dumond, of Kenton, 
ich. 


Buffalo, Rochester & Pittsburg.—It is stated that 
the proposed line of this road from Howard Junction to 
Clarion Junction, Pa., noted in our issue of Nov. 7, will 
run several miles east of the New York, Lake Erie & 
Western road and will wholly avoid the heavy grades and 
viaduct on tnat line. There will be no bridges of any size, 
the Kinzua Creek being crossed 444 miles east of the great 
Kinzua viaduct. The preliminary surveys have been 
completed and estimates are now being made. 

Philadelphia & Reading.—Tracklaying has been 
commenced on the Tamaqua, Hazleton & Northern R. K., 
connecting this line with the Delaware, Susquehanna & 
Sebuylkill R. R., and it is expected to have the line 
opened for trafficin about one month. The contractors 
are A. J. McBean, of Chicago, and Wm. Nolan, of Read- 
ing, Pa.—It is stated that a new breaker will be erected 
at Natalie, Pa., in connection with the Mt. Carmel & 
Natalie R. R., recently opened for traffic.—tThe first 10 
miles of the Port Reading R. R. beyond BoundBrook, N. 
J , is now ready for the track, all the grading, masonry 
and bridging being finished. The terminal work at Fort 
Reading is also making rapid progress. Work on the 
intermediate portion of the road has been delayed through 
difficulty in obtaining the right of way, but it is now 
stated that matters have been satisfactorily settled, and 
that it will progress more rapidly. 

Alloway & Quinton,—Grading has been completed on 
this line from Alloway to Quinton, N. J.,5 miles, and 
racklaying is in progress. ; 

SOUTHERN.—Existing Roads. 

Fineastle & Troutville.—The ties have been distribu- 
ted along the line of this short Virginia road, and track- 
laying will begin at once. 

Marietta & North Georgia.—lIt is stated that this 
company will probably be granted permission to issue 
receiver’s certificates to the amount of $1,600,000 for the 
purpose of building a bridge over the Tennessee River at 
Knoxville and other bridges; aiso for ballasting the line, 
steel rails. grading and other work. 

Richmond, Nicholasville, Irvine & Beattyville.- 
‘The contract has been signed for constructing the exten- 
sion of this road from Irvine to Beattyville, Ky. The con- 
tract calls for an iron bridge across the Kentucky River at 
Irvine and heavy rails to be Jaid on the extension to 
Beattyville. The road is to be completed within the next 
4months. The stock voted at the last meetingof the 
stockholders held in Nicholasville some time ago has 
been subscribed for, and nothing remains now to be done 
but the fulfillment of the contract. 


Ohio Vatley.—W ork is stated to be making good prog- 


ress on the extension from Princeton to Hopkinsville, 
Ky., and additional hands are being constantly employed. 

Norfolk & Western.-—This company hus engineers at 
work surveying the proposed belt line at Christiansburg, 
Va. 

Florida Central & Peninsular.—This company has 
begun work on a branch from near Plant City, Fla., to the 
Sarago3sa Co 's phosphate mines.—Surveys arein progress 
for a branch from Tallahassee to the La Pierre phosphate 
mines. 

Paducah, Tennessee & Alabama.—Track layirg 
was begun on the extension from Paris to Hollow Rock, 
Tenn., Nov. 18. 

Projects and Surveys. 

Norfolk, Wilmington & Charleston.—Two parties of 
engineers are now at work on the preliminary survey for 
this proposed railway from Charleston, S. C., to Norfolk. 
Va. Only about 50 miles more of the line remains to be 
run. 

Oxford & Coast Line,—It is expected that the right of 
way for this railway from Oxford to Wilson, N. C., 60 
miles, will be secured by Dec. 1, and that construction 
will begin soon after. 

Oak Ridge.—A railway to connect the town of Oak 
Ridge, N. C., with the Cape Fear & Yadkin Valley R. R- 
is talked of. 

Brunswick, Western & Southern.—The surveys have 
been completed for this line between Wilmington and 
Southport, N. C. 

Pittsburg, Virginia & Atlantic.—The engineers of 
this company are surveying a line from Lexington to Glas- 
gow, Va. 

NORTHWEST.— Existing Roads. 

Duluth & Winnipeg.—The grading on the West Su- 
perior Branch of this road will be completed in about 10 
days. 

Chicago & Eastern Illinois.—The extension from 
Tuscola to Sullivan, Ill, has been completed and put in 
operation. 


Chicago, St. Paul & Kansas City.—It is reported 
that this company will extend its line from St. Charles {, 
Geneva, Ill, about 2 miles 

Union Pacific.— Press dispatches state that this com 
pany will soon commence the construction of a line from 
Ft, Collins, Colo., io Laramie City, Wyo. 

Burlington & Missouri River.“General Manager G, 
W. Holdrege is reported as saying that. work on the Re 
publican Valley & Wyoming R. R., from Culbertson, Neb. 
to Holyoke, Colo., had been commenced. The roadbed was 
graded in 1887, and all that remains to be done i: to lay thy. 
track, which will he begun at once. 


Projects and Surveys. 

Atik-Okan Iron Range.—It is stated that the pros 
pects for the construction of this road are favorable. |: 
i8 to run from a point on the Canadian Pacific Ry. to th- 
Atik-Okan Iron Range, about 50 miles. 

SOUTHWEST.— Existing Roads. 

Tyler Star Lumber Co.—H. D. Milton, of Gilmer. 

Tex., General Manager, writes as follows: 


This company is building a 5-mile logging road fro 
Gilmer, Tex., northwest About 4 miles have been oa 
pleted, and it is expected to have the whole line in opera. 
tion within 60 days. The route is through a level country 
affording light es; maximum curve, 0. The road 
will do only a logging business. L. W. Weils, Gilmer 
Tex., is the engineer in charve of the work. ; 


Choctaw Coal & Ry, Co.—The legal troubles which 
have beset this company have been adju-ted, and Judge 
Shackleford, of the Federal Court, has ordered the com- 
pletion of the road to Oklahoma City at once. The 
necessary material to build the road has arrived at | 
Reno, and Contractor Spencer has commenced tracklay- 
ing. There will be 11 miles of track to lay, and the road- 
bed and bridges were completed months ago. It is stated 
that in all probability trains will be running into Okla- 
homa City within three weeks. Contracts have also been 
let for sidings, depots, &c. 

Southern Pacific,—This company has made a proposi- 
tion to the people of Vermillion Parish, La., to build a rail- 
way from New Iberia to Abbeville on condition that they 
vote a 5-mill tax for 1 years, exempt the company from 
taxation for the same time, and grant the right of way, 
and land for stations and yards. The proposition has been 
accepted. 

Projects and Surveys. 

Brookfield & Northern.—Chartered in Missouri to 
build a railway from Miami, Mo.. to Centerville, Ia , 
about 86 miles. Among the incorporators are: J. DL. 
Boshear, Greencastle, Mo.; Geo. W. Martin, Brookfield, 
Mo., and J. D. Griffith, of Medora, Mo. 

ROCKY MT. AND PACIFIC.—Existing Roads. 

Coos Bay, Roseburg & Eastern.—W. E. Baines. of 
Marshfield, Ore., Secretary, writes us that 10 miles of 
track have been laid on this road from Marshfield, Ore.. 
to Dunhams, and that construction is in progress between 
the latter place and Myrtle Point, 15 miles. Seven miles 
of this have been graded ready for the rails. From 
Myrtle Point to Roseburg, 62 miles, surveys are now in 
progress. The route will be from Myrtle Point, along the 
Middle Fork of the Coquille River, through (amas and 
Looking Glass valleys tothe South Fork of the Umpqua 
River, and then to Roseburg. 

Great Northern.—The Spokane Review says that it 
learns on the most reliable information that this company 
is about to let thegontract for the construction of 85 miles 
of its line upon the west slope of the Cascade Mountains. 
Spokane contractors are now on the sound for the purpose 
of bidding upon the work. This contract will cover the 
roughest and most expensive piece of the entire line of the 
road. It will include several tunnels, and the cost is es- 
timated at $4,000,009. The contraztors, preparatory to the 
beginning of work upon the line itself, will have to build 
a wagon road 80 miles long. over which to hau! their 
supplies. This road will cost $160,000 It is 
estimated that two years will be required in which to 
complete that portion of the line, The route of the line, it 
is stated, will begin at a point on the Seattle & Montana 
R. R. and run east along the Skykomish River til] near 
the Cascade Mts. Then it will extend east to Stevens or 
some adjacent pass within a few miles of there. Once 
through the mountains a southeasterly course will be 
taken until the Wenatchee River is reached, the bank of 
which will be followed till the Columbia River is reached 
at the junction of the two rivers, where the town of We- 
natchee is located. 

Canadian Pacific.—Grading on the extension of the 
Shuswap & Okanagon Ry. to Okavagon Lake is being 
rapid!y pushed, and it is expected that the line will be 
completed early in January, 1892. 

Projects and Surveys. 


Arlington & Monte Cristo,—Chief Engineer J.C. Bar- 
low, of this company, which proposes building a railway 
from Atlington, Wash., to the Monte Cristo mining dis- 
trict, is reported as saying: 

btn pe ay bey eg pe ane lho 

’ ev rh e Wi 
Stile r the road are indefinite. ‘They will not be de 
cided upon until our surveys are finished. We shall also 
run lines along the north fork of the Stillaguamish. We 
have one party ted at Granite Falls, near the Lake 
Shore irmee itp stan enna Bee Seana ei ore at 
‘They are working toward each . We bave been at 
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a couple of weeks and have the surveys only 
fairly started. It will take a month or 6 weeks to com- 
plete them. 1 shall probabiy be able to report on the most 
feasible route about the first of the year. As to the build- 
ing of the road, I can tell you nothing. My experience has 


tonly a small ion of the railroads surveyed are 
pn canes ‘Suit I think there are prospects that 
this one will be constructed. 


Ojai & Pactfie.—Surveys are being made for this rail- 
way from Ventura to Nordhoff, Cal. 

Denver & El Paso Short Line.—Surveys for this 
proposed railway from Trinidad, Colo., to El Paso, Tex., 
120 miles, were begun on Nov. 13. 


CITY TRANSIT. 

Electric Railways.— Pittsburg, Pa.—The prospects 

are good for the construction of an electric railway from 
this place to Mt. Washington and Duquesne Heights. Ten 
thousand dollars have been subscribed in aid of the enter” 
prise. 
Baltimore, Md.—Rutherford & Seddon have been 
awarded the contract to build the electrical railway of the 
South Baltimore & Curtis Bay R. R. Co., mentioned in 
our last issue. The line will be 344 miles long.—Wm. H. 
Parmenter, of New York City, and others, are said to con- 
template the purchase of the Highlandtown & Point 
Breeze Street Ry. for a New York syndicate. If the sale 
is made the road will probably be operated by cable 
through the city and electricity in the suburbs. 

Macon, Ga.—An electric railway along Third St. to 
Houston Road is talked of. 

Sutherland, Fla.,—An electric railway is under con- 
sideration. Address Imhoff & Elliott, Lincoln, Neb. 

Sacramento, Cal.—An electric railroad isto be built 
from Sacramento to Perkins. 

Princeton, TU.—An electric railway will be built at 
this place. 

Ashland, Ky.—The Ashland & Catlettsburg Street 
R. R. Co., W. L. Ringo, President, will extend its road to 
Catlettsburg and change from animal to electric power. 

San Jose, Cal,—The Supervisors have granted a fran- 
chise to F. Chappelett and others for an electric motor 
road from the northerly boundary line of the county to 
the city of San Jose, via Milpitas, and alco on the petition 
of the same parties, a franchise for a similar road over 
certain roads and avenues between San Jose and Los 
Gatos, and a road from Milpitas to Alviso was granted, 

Seattle, Wash.—A franchise has been granted for an 
electric railway to Richmond Beach, 10 miles. Address 
Jas. C. Anderson. 

Salt Lake, Utah.—A resolution granting a franchise 
to the Salt Lake Street Ry. Co. has been passed. It per- 
mits the company to operate by electric or cable motor 
power, a double track street railway, together with ail 
the necessary switches and turnouts. 


Horse Railways.—Columbus City, Ala., Southern 
Industries Co., 1, Beacon street, Boston Mass; Columbus, 
Miss., address the Mayor; Clarksville, Tenn., address. 
W. M. Daniel; Alexandria, La., Fairfax Ry., Co. 


Companies.—Williamsburg, Woodlawn and West- 
chester R. R. Co., of New York, electric railway: A. A. 
Alling, 35 Wall street; Crosstown Ry. Co., of Chicago, 
M. 8. Leonard, A. B. Camp; Austin Dam street Ry., of 
Austin, Tex., Thornton Snell, Clinton, Il. 

Astoria Street Ry. Co., of Long Island City. 
Tyrrell, 121 Skillman ave., Brooklyn. 


BRIDGES, TUNNELS AND CANALS, 

Bridges.— Camden, N. J.—'The Board of Freeholders 
has approved plans for the proposed $18,000 bridge over 
Cooper’s Creek; at Federal St. 

Saginaw, Afich.—The Board of Public Works has 
been ordered to prepare plans and specifications for the 
Coart St. bridge and that at Carrollton in accordanee 
with the general plans alréady submitted to the Board of 
Supervisors, bids for which will be received Dec. 1 

Newport, Ky.—The stockholders of the company formed 
to erect an iron truss rapid transit bridge between New- 
port and Covington met recently for the purpose of re- 
ceiving bids for the masonry work on the new structure, 
which will be commenced as soon as possible. A number 
of bids were received and read, and the contract awarded 
to Powell & Hanger. The contract for the iron work has 
already been awarded to the King Iron Bridge & Mfg. Uo. 
of Cleveland, O. The terminus of the new bridge will 
be Twelfth St. in Covington and Eleventh St. in Newport. 


Kd. W. 


HIGHWAYS. 
Alabama.—A large amount of new macadamized road 
is being bu Co. It bas already 110 miles 


of macadamized roads, 30 more are now under construc. 
tion, and contracts are soon to be let for 7 miles addition- 
al, which will give it a total of 150 miles of first-class 
roads. 

Oregon.—V7, S. Runyon has for several months past 
been engaged in building a new road by the way of Wil- 
son River to the city of Tillamook. The road makes the 
distance from Forest Grove to Tillamook 44 miles. 
Of this all but 9% miles are completed. When finisbed, 
about $40,000 will have been expended. By this route the 
grade is easy and travel by wagons can be maintained the 
year around; besides the distance will be shortened at 
least 10 miles. In addition to this it makes an excellent 
section of country accessible to settlement. 


ENGINEERING NEWS 


WATER-WORKS. 
NEW ENGLAND. 


Booth Bay Harbor, Me.—The Booth Bay & Booth 
Bay Harbor Water Co. has been organized at Portland 
with a capital stock of $56.00); President, Keyes H. 
Richards; Clerk and Treasurer, Charles E. Kendrick. 

Alton, N. H.—Works are advocated, construction to 
be started next spring. 

Concord, N. H.- The Council has authorized a tempo- 
rary water loan of $100,000, the issuance of $200,000 of 4s, 
30-year bonds to pay for improvements in progress and 
the refunding of $200,000 water bonds due next April. 

Portsmouth, N. H.—It is reported that the Commis- 
sioners have completed 40 wells. 

Derby Line.—Works to supply this place, Rock Island 
and Stanstead are being built by George R. Caswell at an 
estimated cost of $12,000. The supply is by gravity from 
springs at an elevation of about 200 ft. 

Beverly, Mass.—New 12-in. mains have been ordered 
at an estimated cost of $10,000. 

Boston, Mass.— Alderman Carruth has offered a reso- 
lution to the effect that $40,000 be appropriated to be 
used by the Water Board in investigating possible sources 
of a new supply for the city, havingin view also the ad- 
visability of a metropolitan water supply system, to in- 
clude several neighboring cities and towns. 

Salem, Mass.—The sum of $1,800 has been appropriated 
to build a gravel dam across one end of the lake to cut off 
water from a swamp and to clean the shores of the lake. 

Fitchburg, Mass.—In addition to the surveys men- 
tioned last week, J. J. Van Valkenbarg, South Framing- 
ham, is also at work surveying possible supplies and 
routes. 

Rockville, Conn.—An increase to the water supply is 
projected. 

Greenwich, Conn.--The company will buy land near 
Putnam Lake in order to increase its supply. 

MIDDLE. 

Mechanicsville, N. Y¥.—Surveys for works have been 
started by P. H. Baerman, Troy. 

Ition, N. ¥.—The commissioners have reported the 
estimated cost of works as $95,000, including a gravity 
supply from springs, a reservoir, filter and 104 hydrants. 

Ocean City, N. J.—Efforts to secure works are being 
made. 

Montoursville, Pa.—Nov. 17 the people voted in favor 
of works, the vote being 170 to 46 for works, and 128 to 72 
in favor of public rather than private ownership. 

Nicholson, Pa.—It is reported that water and electric 
lighting plants will be built. 

Radnor, Pa,—The Radnor Water Co. has been incor- 
porated, with H. Bayard Hodge, Philadelphia, Joseph 8S. 
Keen and J. W. Hawley as directors. 

Somerset, Pa.—The citizens have voted or will soon 
vote on the construction of works at an estimated cost of 
$27,000. The proposed source of supply is about three 
miles distant. 

Wayne, Pa.—The Wayne Water-Works Co. has been 
incorporated with a capital stock of $50,000. George W. 
Childs and A. J. Drexel, Philadelphia, and W. B. Smith, 
Wayne, are among the directors. As works were built 
here in 1881 by Drexel & Child, this is probably an incor- 
poration to carry on the old plant. 

Baltimore, Md.—Bids for building works are wanted 
by the Roland Park Co., Blackstone Building. 

SOUTHERN, 

Moundsville, W. Va.—Works are still projected. Ad- 
dress the mayor 

Atlanta, Ga.—City Engineer R. M. Clayton and Su- 
perintendent W. G. Richards have been authorized to ar- 
range for plans for the buildings, canals, reservoirs, &c.. 
connected with the new supply. 

Huntsville, Ala.—Bonds to the amcunt of $20,000 will 
be issued to improve the works. 

Piedmont, Ala,—W orks are projected by the Land & 
Improvement Co. for supplying its electric lighting plant, 
cotton mill and other industries. 

Hopkinsville, Ky.—It is reported that water has been 
secured at a depth of 50 ft. 

NORTH CENTRAL. 

‘Alliance, O.—The city has agreed to an extension of 
the works to supply the Sixth Ward. It is thought that 
the company will sign the contract. New mains and hy- 
drants would be required and possibly anew pump and 
stand-pipe. 

Bellevue, O.—A stand-pipe is talked of. 

Bay City, Mich.—A new ivtake to bring water from 
the bay, including a tunnel beneath the river, is projected. 

Ithaca, Mich.— Bonds to the amount of $20,000 have 
been vcted for works. 

South Haven, Mich.—It is reported that the amount 
voted for works was $35,000. 

Geneva, 111.—The Council has voted to bond the city 
for works sufficient for fire protection. 

Morgan Park, Ilt.—Improvements to the works are 
projected. W. P. Rounds is Engineer of Public Improve- 
ments. 

Mount Vernon, ‘Ill.—It ‘is reported that subscrip- 
tions to the amount of $41,800 have been secured for com- 
pany works, the aim having been to secure $40,000. 

Quincey, Ill.—W. P. Moore, Comptroller, informs us 
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that the election Nov. 17 to vote on the purchase of the 
private works resulted in a small majority against the 


purchase. 

Watseka, Ill.—Works are talked of. J. S. Near is 
Mayor. 

NORTHWESTERN. 

Grinnell, Ta.—Works are still wanted 

Winthrop, Ia.—An attempt to secure works is re 
ported 

Duluth, Minn.—The people have voted ugamst the 
proposed purchase of the property of the Duluth Gas & 
Water Co. under the $1,950,000 option offered by W. 8S 
Sargent. Anitem relating to Duluth inadvertently ap 
peared in these columns last week under Detroit, Minn 

Phillipsburg Mont.—The Council has appointed a 
committee to induce capitalists to put in new works. The 
present works are owned by a company and are said to be 
inadequate. 

SOUTHWESTERN. 

Hope, Ark.—Bids tor building water and electric light 
ing plants are wanted until Dec. 3. J. H. Black is Mayor 

Det Rio, Tex.—It is reported that a connection with 
works here will be made to supply the adjoining town of 


San Felipe. 

Fort Worth, Tex.—There were 39 separate bids for the 
construction of the new city works, two being for the 
complete works. The lowest bid for cast-iron pipe was 
from the Howard- Harrison Iron Co., Bessemer, Ala., $26 
per short ton. No contracts had been awarded at last 


report. 

Giddings, Tex.—lt is reported that R. H. Northrup 
will be President and J. J Darden Secretary of the Gid 
dings Water-Works Co., and that the capital stock will 
be $25,000. 

Gonzales, Tex.—J. F. Harwood is President, W. J 


Bright Secretary and Treasurer and R. H. Walker Mana™ 
ger of the new company. 


Longmont, Colo.—A speclal appropriation of $5,000 has 
been ordered for extensions. About 5.000 ft. of 8-in. pipe 
will be laid. 

PACIFIC, 
Teekoa Wash,—The contract for works has been let to 


George Sutherland, Walla Walla, for $12,812. 
be started soon. . 
Los Angeles, Cal.—City Engineer Dockweiler will soon 
report on the proposed city works. 
San Diego, Cal.—Extensions to the 
posed . 


Work wil) 


mains are pro- 


ARTESIAN WELLS. 

Memphis 'Tenn.—The company will bore additional 
wells. 

Pontiac, Mich.—A contract for a system of wells for a 
better water supply has been let. 

Midlothian, Tex —A city well is projected. 

Guthrie, Ok. T.—The Pabst Brewing Co. will sink a 
well here. 


IRRIGATION, 

Cozad, Neb.—The Meridian Irrigating Co. has com 
menced construction. The work is to be completed by 
March 1, 1892. Tne main ditch is 20 ft. wide, 5 ft. deep and 
25 miles long. There will be over 100 miles of laterals. 

San Diego, Cal.—According to the San Diegan G. W. 
Norton has has reported on a large irrigation scheme 
which includes a dam across the Coloraio River, near the 
junction with it of the Gila River, and the irrigation, 
possibly, of 1,000,000 acres of land, some of which would 
lie in Mexico. 


SEWERACE AND MUNICIPAL. 

Sewers.— Massachusetts.—Lowell. 
sewer is to be extended. 

Pennsylvania.—Monongahela City. Col. Geo. E. 
Waring. Jr., has been engaged to formulate plans for a 
sewerage system.——Renovo. The lowest bid for sewer- 
ing the western district was made by D. EK. Kendig, of 
Johnsonburg, Pa.—York. The Common Council wil; 
appropriate $3,000 for the completion of the Gas alley 
sewer, and about $1,000 for other sewer construction. 

Virginia.—Manchester. A system of sewers will be 
constructed. Col. G. EK. Waring is preparing the plans. 

Illinois.--Champaign. The initial steps have been 
taken for establishing a system of sewerage for Champaign 
and Urbana together. The two cities lie low and flat and 
no adequate outlet can be had for sewage of Champaign. 
but through Urbana. The proposition, is to unite the two 
in one common drainage district and construct a main 
sewer over a mile and a half in length, beginning in the 
west portion of Champaign and extending eastward 
through Urbana to a stream beyond, where a common 
outlet can be had. 

Ohio.—Columbus. An ordinance to provide for the con- 
struction of sewers to complete the plan for the drainage 
of sub-sewer district H, of Sewer Dis rict No. 2, was re- 
ferred to the City Solicitor for approval. — Mansfield. A 
sewerage system has been decided upon, and Col. Geo. E. 
Waring, Jr., is preparing plans. 

Miasouri,—Independence. New York parties have 
offered to construct a system of sewerage if given a suit- 
able franchise.——Kansas City. The Mayor recommends 
that plans be prepared at once and cost ascertained of ¥ 
large intercepting sewer along the former bank of the 
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river. Such a sewer, he says, would permanently join to 
the mainland more than 200 acres of land. 


Kentucky.—Lexington. <A stone sewer, about 5 ft. in 
diameter, is to be built at an estimate1 cost of $5,200. A 
complete system is being discussed. 

Kansas.—Emporia. The Committee on Sewerage bas 
recommended that a system be constructed. Estimates 
of the cost vary from $20,000 to $27,500, 

Colorado,—Manitou Springs. A complete system of 
sewers is being discussed. The cost is estimated at 
$12,000. 

California,—San Rafael. A town meeting will be held 
Jan. 23 to vote on the proposition to issue bonds to the 
sum of $25,000 for the construction of a sewerage system 
to the bay, with a lift by pumping.—Berkeley. The town 
trustees will recommend the laying of main sewer pires 
in South Berkeley on the district plan. The pipes will be 
10 ins. to 16ins., and the estimated cost of the work about 
$15,000, 

Washington.—North Yakima. R. =chmidt will cop- 
struct a system of sewers. 

Manitoba,— Winnipeg. The City Engineer reports that 
a 6-ft. main sewer on Selkirk St. would cost $14,000, 

Streets, — Connecticut.— Glastonbury. At a town 
meeting recently held it was voted that the selectmen be 
authorized to get plans and estimates, and to thoroughly 
investigate the best methods for macadamizing the road® 
of the town, and to contract for at least one miie of good 
macadam road, to be finished by Sept. 12, 1892. 

Pennsyloania,—York. The common council approved 
the contract of Jobn Hoke for the grading of the com- 
mons for $5,175, and it was decided to do considerable im- 
portant paving and grading. 

Ohio—Columbus, Bids for about $25,000 worth of street 
improvements have been opened. On one street there 
were 76 bids and li kinds of material offered. 

Iilinois.—Chicago Heights. Contracts have been let 
by the Chicago Heights Land Association to the extent of 
$175,000 for macadamizing the streets of the new town. 

North Carolina.—Salisbury. Some months ago $50,000 
in bonds were issued for street improvements, The con- 
tract for macadamizing has now been awarded and work 
peen commenced. 

California,.,.—San Diego. The council is discussing a 
boulevard system to cost not to exceed $100,000, and the 
improvement of the city park at a cost not to exceed 
$20,000. 

Bonds.— Milwaukee, Wis.; $50,000 for construction of 
the Menominee viaduct. Dallas, Tex.; $50,000 to build 
jail. Charlottesville, Va. ; $12,000for street improvements. 
New Whatcom, Wash.; $150,000 for municipal improve. 
ments. 


ELECTRICAL. 

Electric Light.—Stafford Springs, Conn.—The Staf- 
ford Springs Electric Light & Gas Co. will put in an elec- 
tric light plant, using the water power of the Willimantic 
River. 

Fairport, N. Y.—A plant is under consideration by L. 
J. De Land, who offers to light the village with 24c. p. 
incandescent lights for 4 cts. a light per night. 

Mechanicsville, N. Y¥.—A company has been formed 
and petition circulated asking for franchise for an electric 
light system. 

West Troy, N. Y.—The contract for thedynamo and 
lamps has been awarded E. G. Bernard & Co., $2,150, 

N. ew Brighton, Pa.—A local company has contracted 
to light the streets at $95 per year per light. 

Baltimore, Md.—¥fforts are being made to form a 
$1,009,000 stock company to erect a plant for incandescent 
lighting and supplying motive power. The company, if 
organized, will use the Edison system. 

Elizabeth City, N. C.—The commissioners have con- 
tracted with a new company to supply the town with 
electric lights. 

Hope, Ark.—The Board of Aldermen will receive pro 
posals for the construction of an electric light plant until 
Dec, 3 7 

4dnamosa, Ia.—A new plant is being constructed te 
cost about $8,000. 

Alton, Ttl.—A new $25,090) electric light plant will soon 
be constructed by the Alton Gas & Electric Co. 

Gibson City, I1Ul.—A contract has been made for 4 arc 
lights at $7 per month each, 2532-c. p. incandescent lights 
at $1.0 each and 20 16c. p. incandescent lights at $1 
each 

Muncie, Ind.--A contract for street lighting has been 
made with the Western Electric Co., of Chicago, who wil, 
erect a $21,000 plant. 

Terre Haute, Ind.--The Terre Haute Electric Light & 
Power Co., bids $75 per light for the next 5 years, against 
70 per light under the present contract, which was made 
3 years ago. . 

Lansing, Mich.--l1t is reported that Lansing will soon 
put in an electric light plant of its own. 

Santa Barbara, Cal,--The National Electric Devel- 
opment Co. of San Francisco, has been granted a franchise 
for an electric light plant 

Idaho Falis, Ida,—An electric light plant will soon 
be established. 

Marshfield, Ore.—The town board has granted a fran- 
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chise to J. W. and A. E. Carlson, of Portland, and also 
agrees to take 12 arc lights for 5 years at $150 per moyth. 
Batlard, Wash,.-The Ballard Electric Light Co. 
has been granted a franchise, 
Tekoa, Wash.—The subject of electric lights is being 
discussed. 


Companies.— Paragould Electric Light & Power Co., 
of Paragould, Ark.; President, F. H, Wyre; Secretary, 
W. A. Knox; $6,000. Hanson Battery, Light & Power Co., 
of Washington, D. C.; $1,500,000. Nampa Electric Light & 
Power Co., of Nampa, Idaho; $20,000. Phoenix Electric 
Co., of Duluth, Minn.; J. M. Anderson, R. BK. Eyster and 
H_ R. Fish, Jr.: $10,000. 


CONTRACTING. 


Sewers.— Baltimore, Md,—The following contracts 
for materials for the Druid Hill Ave. intercepting sewer 
were awarded Nov. 17 by the City Commissioner, work to 
be done by day labor under bis supervision. The sewer is 
to be about 4,560 ft. long, circular, 8 ft. in diameter for 
half the distance, and 7 ft. forthe remainder. 2,200 ft. of 
the 7-ft. section will be in tunnel, the deepest shaft of 
which will be about 42 ft. to grade. All are Baltimore 
firms; the material is to be delivered along the line and 
work is already begun. 

Granite Sewer Blocks (9 ins. X 6 ins. x 15 ins.), about 
60,000, Guilford & Waltersville Granite Co., $195 per M. 
Rubble stone, about 7,(00 cu. yds., Maryland Granite 
Co., $1.75 per cu. yd. Dimension stone, about 150 
cu. yds. (av. 2ft. x lft. x4ft), Maryland Granite Co., 

7 per cu. yd. Hancmade bricks, about 550,000, W. H. 
Perot, $8 per M. Machine made bricks, about 1,520,009, 
Daniel Donnelly & Son, $7.99 per M. Cement, per bbl., 
Jossen Portiand, $3, Hemmor Portland, $2.90, Cumberland 
(in bags) $1.18, 8S. M. Hamilton & Co,; Hanover Portland, 
$2.65, Ulster Co., $1.15, C. C, McColgan & Co, About 6,750 
bbls. of natural bydraulic and 1,150 bbls. of Portland 
cement will be required. 

Lumber and timber, 91,000 ft.. B. M., N.C., $12.60 to 
$14.60 per M., 200,000 ft., B. M., Va., $11.90 to $12.50 per 
M.; P. M. Womble. 

Mr. Perot claims that his bid #as $8 per M. for both 
kinds, and consequently $199.30 lower than the total of 
Donelly, who placed his hand-made at $8.39 per M. The 
complaint is being investigated. 

Muskegon, Mich,—The Beidler Creek sewer contract 
has been awarded to Thatcher & Breyman at $11,475. 
Other bids were: Thompson & Dodge (516 pipe), $11,076, 
and M. W. Decker, $11,545. Thatcher & Breyman will 
use 5g pipe made by the Muskegon Boiler Works. 

Rochester, N. Y¥.—The Big Ridge roid sewer and 
grading contract was awarded to John Mander for $8,263.- 
10. The engineer’s estimate was $17,500. 

Cincinnati, 0.—The city engineer has reported bids 
for sewers as follows: Henry McErlane, $89,820.25; Geo, 
H. Meyers, $65,245.05; John F. Deters, $79,510.65; 
M. Peter & Son, $72,817.85; Folz & Jonte, $78,980.15: T. J. 
Molloy & Co., $86,230.10; Henry Frank, $81.875.20; Wilson 
& Strack, $98,091.01. 

Street Work.—Cincinnati, O.—The contract for 
macadam improvement of Lincoln Ave. was awarded 
J, Delaney at $1,397,89. Other bids were: G. A. Peters, 
$4,654.59; |. Grower, $4,953.64; P. Gleason, $4,832.60; J. 
Burke, $4,733.37. The contract for the brick paving of 
Dreman Ave. was awarded J. McDermott at $17,403.60. 
M, T. Flynn bid $19,627 and J. Regan $18.537.35. 

Culvert.—New Orleans, La. The bid of Charles F. 
Collom for culverting the Camp and Melpomene canals 
was recommended for acceptance: brick work, per cu. yd. 
$16.90; concrete bottom, per cu. yd., $11.60; arched cover- 
ing per cu. yd., $12. 


l.evee.—Cariollton, j.a. The contract for the new levee 
has been awarded to P. J. Reilly and F. Louque at 32 cts. 
per cu. yd. 


Grading.—St. Paul, Minn. The Board of Public Works 
has awarded a contract for grading to Michael Lux, at 
$2,649. 


PROPOSALS OPEN. 

Bridge.—LBrookline, Mass. — Brookline Ave. bridga. 
A. IL. French, Town Engineer. Dec. 10. 

Tunnels.—San Bernardino, Cal.—Construction of 3 
tunnels, Arrowhead Reservoir Co. 

Sewers.—Brooklyn, N. Y.—Two sewers on Second 
Ave., length about 13 blocks. Commissioner of City 
Works. Dee. 4. 

Dredging.—Brooklyn, N. Y.—Dredging Wallabout 
Canal.—Commissioner of City Works. Dec. 2. 

Curbing.—Providence, R. 1.—About 5,000 lin. ft. of 
curbing and crosswalk atone, and 10,000 sq. yds. of gran- 
ite blocks. Robert E. Smith, Commissioner. Dec. 9. 


MANUF :CTURING AND TECHNICAL. 

Locomotives.—The Lima Machine Works, of Lima 
O., bave orders for 4 65-ton Shay locomotives with 12 
drivers, for the Sinnemahoning Valley R.R. 

The Pittsburgh Locomotive Works, of Pittsburgh, Pa., 
are building 20 sew engines for the Manhattan Elevated. 
The Rogers Locomotive Works, of Paterson, N. J.. have 
a contract for 10 freight engines for the New Jersey 
Central. The Rhode Island Locomotive Works, of Provi- 
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dence, R. I., are building 20 engines for the Boston « 
Albany, 8 for the Chicago & West Michigan, and 7 for jhe 
Chicago, Milwaukee & St. Paul. 


Cars,—The J. S, Brill Co., of Philadelphia, Pa., has an 
order for 3 vestibule cars for the Buffalo & Tonawan,ja 
electric road. The Laconia Car Co., of Laconia, \. jj, 
has a contract for 500 freight cars and 25 passenger 
coaches for the Boston & Maine. The Michigan Car (,., 
of Detroit, Mich., will build 100 refrigerator cars for | }). 
Cudahy Packing Co. The Mount Vernon Car (oo. of 
Mount Vernon, IIl., has orders for 260 gondola cars for {})+ 
Mobile & Ohio, The Barney & Smith Mfg. Co., of Day 
ton, O., has contracts for 30 coaches for the Chesapeake & 
Ohio, 30 for the Cincinnati & Southern, 25 for the Like 
Shore, 25 for the Cincinnati, Hamilton & Dayton. and 1¢ 
sleepers for the Canadian Pacific. These sleepers are t, 
be finished in mahogany both inside and outside. ‘Ihe. 
Northern Adirondacks will spend $125,000, and the Old 
Colony $300,000 for new rolling stock. 


The Keystone Bridge Co., of Pittsburg, Pa., is dv- 
ing considerable work for Brazilian roads. Its latest co. 
tract reported is for an iron roundhouse, machine shops 
and other buildings at Santos for the Nogyana Ry. 


The Iron Roof for the government store house at 
Willetts Point, L. I., will be furnished by The Berlin Iron 
Bridge Co., of East Berlin, Conn. 


The Berlin Iron Bridge Co, is building a boiler shop 
for Wm. Cramp & Sons’ Ship and Engine Co., of Phi):- 
delphia. This shop will be made entirely of iron. One 
portion is 55 ft. by 350 ft., and is high enough to handle 
large marne boilers on a 450-ton Sellars’ traveling 
crane. Ths wing is 58 ft. by 370 ft. and is 
served by a 2)-ton Sellars treveling crane. These shops 
are designed by the Berlin Ce., and no pains or expense 
are being spared to make them most complete in every 
detail. 

H. Ward Leonard & Co, have been retained as con- 
suiting electrical engineers, among other concerns of im- 
portance, by Wm. Sellars & Co., of Philadelphia. and Otis 
Brothers & Co., and the Ingersoll-Sergeant Drill Co.. of 
New York. These companies are charged a fixed sum 
per year for the enginecring services of the firm named. 


Companies.—Western Iron & Supply Co. of St, 
Louis; Wm. G. Hagar, Andrew Thomson and N. H. 
Durie; $30,000. The Chicago Hydiaulic Press and Mill Co. 
Chicago; Cornelius Kimplen, C. B. Shove and C. D 
Bradley, $300,000. The Nowlin Safety Switch and Signal 
Co., Chicago; C. E. Nowlin, Charles Kirchner and W. &. 
Barnet; $500,000. Vitrified Brick Co., Garrison, Tex., $100,- 
000. The Interstate Co., Jersey City, N. J.; Wm. C. Rice, 
New York City, Edw. 8S. Benedict, Brooklyn, N. Y., and 
Robt. B. Baird, New York City; railway contracting; 
$200,000. The Terre Haute & Peoria Construction Co., 
Mount Olive, N. J.; W. Conway, J. Dolan and W. 
Conway, Jr.; general contracting; $100,000. Railroad Au- 
tomatic Torpedo Machine Co., of Elizabeth, N. J.; torpedo 
machines and other railway appliances; James Fox, 
J. E. Febrey, Chas. S. Young and Geo. F. Chapman; $25,000, 
New York & New Jersey Construction, Co., Hoboken, N. J.; 
George W. Green, Goshen, N. Y.; George Young, St. 
Cloud Hotel, New York City; James W. Husted, Peek- 
skill, N. Y.; Artbur Anthony Barrett, Brooklyn; and 
James W. Whitner, Rochester; bridge and construction 
work; $500,000, 


Metal Market Prices.—Rails.—New York: $30 to 
$30.50; old rails, $20 to $21 for iron and $14 to $15 for 
steel; girder rails, $40. Pittsburg: $30; old rails, $23.25 to 
$25.50 for iron and $17.50 to $18 for steel, Chicago: $31.50 to 
$33; old rails, $21.50 to $22 for iron and $14 to $16 for 
steel. 

Track Materials.—New York: steel angle bars, 1.7 to 
1.9 tts.; spikes, 2.15 to 2.25 cts.; track bolts, 2.8 to3cts., with 
square and hexagon nuts. Pittsburg: splice bars, 1.7 to 
1.8 cts. for iron or steel; iron or steel spikes, 2.15 
cts.; iron track bolts, 2.65 cts, with square and 2.75cts. with 
hexagon nuts. Chicago: splice bars, 1.8 to 1.85 cts. for 
iron, 2 cts. for steel; spikes, 2.2 to 2.25 cts.; track bolts, 
2.7 cts. with hexagon nuts. 

Pipe.—Cast iron, $20 to $30 per ton. Wrought iron, dis- 
counts as follows, at Pittsburg: 574% and 47% per cent. on 
black and galvanized butt-welded; 674% and 55 per cent. 
on black and galvanized lap-welded. Casing, 55 per cent. 

Foundry Pig ITron.—New York: $14.25 to $18. Pitts 
burg: $14.50 to $16.25. Chicago: $14.50 to $16. 

Lead.—New York : 4.3to 4.35cts. Chicago: 4 to4.5 
cts. St. Louis: 3.95 cts. 

Structural Material.—New York: beams, 3.1 cts.: 
channels, 3.1 cts.; angles, 1.9 to 2.1 cts.; tees, 2.4 to 
2 75 cts.; sheared iron plates, 1.85 to 2.25 cts.; steel plates, 
2.1 ets. for tank, 2.15 to 2.3 cts. for shell, 2.4 to 2.65 cts. 
for flange, 3 to 3.25 cts. for firebox. Pittsburg: beams. 
3.1cts.; channels, 3.1 cts.; angles, 2cts.; tees, 2.6 cts. ; uni- 
versal iron mill plates, 2 to 2.05 cts.; sheared steel bridge 
plates, 2.15 to 2.2 cts.; refined bars, 1.8 to 1.85 cts.; steel 
plates, 2.05 to 2.1 cts, for tank, 2.35cts. for shell, 2.4 to 2.5 
cts. for flange, 3.85 to 4.25 cts. for firebox. Chicago: beams, 
3.2 cts.; channe!s,3.2cts.; angles, 2.05 to 2.1 cts.; tees, 2.1 
cts.; universal plates, 2.12% cts.; sheared steel plates, 
2 2 to 2.25 cts.; steel plates, 2 1 to 2.1244 cts. for tank, 2.3 
to 2.35 cts.'for shell, 2.5 to 3.6 cts. for flange. « 





cserieneemenaiatiaienerinermmeetnciemetnesiemmneeca ne eee i ee en ee en ne eet eee ee eee 


a 


a a Sean SE Oe 


mena ate Aa 


oe 


of 


a ers 


Se ne ee 


